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Hepaticae of Puerto Rico 
Vil. STICTOLEJEUNEA, NEUROLEJEUNEA, OMPHALANTHUS, AND LOPHOLEJEUNEA 
ALEXANDER WILLIAM EVANS 
(WITH PLATES I-4) 


STICTOLEJEUNEA 


The genus Séctolejeunea is so clearly defined among the Le- 
jeuneae that even Spruce was almost willing to accord it generic 
rank. It includes two species only, the variable S. sguamata 
(Willd.) Schiffn. and S. Kunzeana (Gottsche) Schiffn. Both of 
these species are widely distributed in the American tropics, S. 
squamata occurring on the plains and at low elevations on the 
mountains, while S. Kunzeana is restricted to somewhat higher 
altitudes. S. sguamata, which must be regarded as the type of the 
genus, has also been recorded from the East Indies and from the 
Hawaiian Islands. The first of these records is based upon the 
original specimens, which Weber received from Willdenow. These 
are labeled, ‘‘in corticibus M/yrti caryophyllatae ex Ind. orient.” 
Portions of the original material have been examined by Stephani * 
and also by Schiffner,t both of whom pronounce it identical with 
the American plant. The species is also listed by Mitten { from 
the East Indies, but solely on the authority of the original record. 
Since the plant has not recently been collected in these regions, in 
spite of its striking character, it is possible that there was an error 
in the original label. There is also much doubt in regard to the 
specimens from the Hawaiian Islands, and it is probable that this 


* Hedwigia 29: 18. 1890. 
t Bot. Jahrb. 23: 595. 1897. 
t Jour. Linn. Soc. Bot. 5: 112. 1861. 
(The BULLETIN for December 1906 (33: i-v, 591-635) was issued 7 F 1907.] 
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record is based either on an incorrect label or on a false determi- 
nation. At all events the specimens so labeled, which are quoted 
in the Synopsis, seem to have disappeared. On the whole the 
evidence that S. sguamata occurs outside the American tropics is 
very inconclusive. 

The two species of Stictolejeunea grow preferably on trees, 
although S. sguamata is occasionally found on rocks. They differ 
somewhat in habit, but both of them exhibit a regular pinnate or 
bipinnate branching. In many cases the plants are distinctly plu- 
mose in appearance, the majority of the branches being limited in 
growth. Both species are conspicuous and differ from most of 
the larger Lejeuneae in their pale or bright green color, which be- 
comes yellowish or brownish only upon age. Not infrequently 
they form pure mats or tufts of considerable extent, but they also 
occur mixed with other species. 

The leaves spread widely from the stem, the lobes being plane 
and varying in outline from ovate to oblong (PLATE I, FIGURE 2). 
They are rounded at the apex, and their margins are entire. The 
lobules are relatively small and bear a strong superficial resem- 
blance to the galeate or clavate lobules which are found in the 
genus Frullania. They are, however, entirely different in struc- 
ture and conform more nearly in this respect to the lobules of 
other Lejyeuneae. They are attached to the axis by a long basal 
line which runs almost longitudinally (FIGURE 4). From this line 
the free margin curves abruptly toward the postical margin of the 
lobe, meeting it close to the base and extending just beyond it. 
The margin is entire and appressed to the lobe throughout the 
greater part of its length. The lobule is strongly inflated, form- 
ing a distinct water-sac, and the bulging portion sometimes ex- 
tends beyond the line of contact between the free margin and the 
lobe. The apical tooth of the lobule is curved and slender (Fic- 
URES 12, 13); it is also strongly involute and forms, together with 
the shallow sinus and the basal portion of the margin of the lobe, a 
circular opening into the sac. The keel is short and often in- 
curved, and it is largely to this fact that the lobule owes its pecu- 
liar appearance. The hyaline papilla is not marginal but is dis- 
placed to the inner surface of the lobule, somewhere between the 
base and the apex. In this respect the genus agrees with Odon- 
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toleyeunea and with other genera of the Lejeuneae Holostipae. In 
addition to the papilla just mentioned there is a second papilla at 
the junction between the free margin and the axis, and a third 
papilla is also to be observed at the antical base of the lobe. Of 
course these two papillae, as Leitgeb * has pointed out, are usual 
in the Lejeuneae, but in Stictolejeunea they are remarkably large 
and conspicuous. 

The leaf-cells are plane or nearly so and their walls are slightly 
thickened (FiGURE 8). Except in the basal portion of the lobe the 
thickening is fairly uniform and there are no distinct trigones. 
Ocelli are numerous and form a striking feature of the plants (FiG- 
URE 3). They never occur in groups but are scattered through- 
out the lobes, underleaves and perianths. On a robust individual 
there may be thirty or more on a single lobe. The ocelli are 
scarcely larger than the other cells and are distinguished by their 
thin walls and more refractive contents. Many specimens of S. 
sqguamata are also characterized by peculiar hyaline. cells, the pro- 
toplasmic contents of which have disappeared. These cells form 
a scarious border along the margins of lobes, lobules and under- 
leaves. At the apex of a lobe they sometimes form a zone three 
or four cells wide, and this zone gradually narrows out and disap- 
pears on both antical and postical margins (FIGURE 9). On the 
underleaves and along the free margin of the lobule the hyaline 
cells are usually in a single row. Cells of this character are 
apparently never developed in S. Aunzeana and they are far from 
constant in S. sguamata (see FIGURE 10). They seem to be most 
frequent in exposed situations and doubtless enable the plants to 
cling more closely to the substratum. Similar hyaline cells are 
found in the genera Neurolejeunea, Cololejeunea and Diplasiole- 
jeunea. 

The underleaves in Stictoleyeunea are broadly orbicular in out- 
line and undivided (FIGURE 1). They are usually large and loosely 
imbricated. At the base they are abruptly and narrowly decur- 
rent for a short distance, and the line of attachment is distinctly 
arched. When rhizoids are present they grow out from a basal 
disc (FIGURE 7), and their tips are frequently branched. 

One of the most important characters of the genus, as Spruce 





* Unters. iiber Lebermoose 2: 15. 1875. 
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points out, is its type of branching. Throughout the /wdu/eae the 
branches are invariably lateral and are derived from the postical 
halves of the segments cut off from the apical cell. Two special 
types of branching within the group are however recognized and 
described by Leitgeb.* In the genus Frud/ania the whole of a 
postical half-segment is used up in the formation of a branch, and 
the leaf which develops from the same segment is therefore desti- 
tute of a lobule. In the majority of the Leeuneae, on the other 
hand, a portion only of the postical half-segment enters into the 
formation of the branch, and a complete leaf with both lobe and 
lobule develops from the same segment. In the genus Stctole- 
jJeunea both types of branching are exhibited. The ordinary 
vegetative branches are like those found in Frud/ania, and the 
leaves subtending them are therefore without lobules (FIGURE 2). 
The male and female branches, however, and the subfloral innova- 
tions are like those found in other Lejewneae and are borne be- 
hind leaves with lobules (FIGUREs I, 3). The first underleaf of a 
vegetative branch is very small and is displaced from its normal 
postical position in such a way that the branch apparently springs 
from its axil. The first side-leaf is also small and shows but slight 
trace of a lobule. In the second side-leaf the lobule is already 
well-developed, although the lobe is still small, and the second 
underleaf is normal, both in size and in position. 

Even in its branching, however, Stictolejyeunea is not wholly 
unique among the Lejeuncae. In Dicranolejeunea the vegetative 
branches also conform to the /rud/ania type, and the same state- 
ment would apply to the majority of the vegetative branches in 
_ Ptychanthus and Bryopteris. The first two of these genera agree 
with Stictolejyeunea and other Lejeuneae in their subfloral innova- 
tions. The genus /udu/a, which may also be mentioned in this 
connection, agrees with /rud/ania in its vegetative branches but 
produces subfloral innovations and occasionally male branches of 
the Lejeunea type. So far as their branching goes, these five 
genera form connecting links between /rud/ania and the typical 
Lejeuneae. 

The female branch in Stictolejeunea is exceedingly short and 
bears a single leaf and a single underleaf in addition to the bracts 


* Bot. Zeit. a9: 557, 558. 1871. 
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and bracteole (FiGuRE 1). The inner bract, which is situated on 
the side of the branch away from the axis, is subtended by a short 
and sterile innovation, which rarely bears more than five pairs of 
leaves. The bracts are much smaller than ordinary leaves. They 
are complicate and bifid, with rounded lobes, those of the inner 
bract being subequal in size. The bracteole is free and differs 
from ordinary underleaves in being longer than broad. 

The perianth is strongly compressed and bears a broad and 
rounded postical keel. It is obovate in outline, gradually broad- 
ening out from a narrow base. At the apex the compressed lateral 
keels are dilated into two large auricles, the short beak being in- 
cluded between them at the bottom of a deep depression. The 
surface of the perianth is smooth and the keels develop neither 
teeth nor wings. A somewhat similar type of perianth is found in 
Neurolejeunea, in Odontoleyeunea and its immediate allies, and in 
certain species of Cololejeunea. In some of these cases, however, 
the structure is further complicated by the presence of teeth or 
spines. 

The male spikes in Stctolejyeunea are short, and the bracts 
exhibit no striking peculiarities (FIGURE 3). The antheridia occur 
in pairs, and the bracteoles are restricted to the bases of the spikes. 
Vegetative reproduction has not yet been described for the genus. 
At the present time only one species is known from Puerto Rico, 
namely : 

STICTOLEJEUNEA SQUAMATA (Willd.) Schiffn. 
Jungermannia squamata Willd. in Weber, Hist. Musc. Hepat. 

Prodr. 33. 1815. 

Phragmicoma ocellulata Nees & Mont. Ann. Sci. Nat. Bot. II. 19: 

259. 1843. 

Lejeunca squamata Nees in G. L. & N. Syn. Hep. 322. 1845. 
Symbtesidium squamatum Trevis. Mem. R. Ist. Lomb. III. 4: 403. 

1877. 

Lejeunea (Sticto-Lejeunea) squamata Spruce, Hep. Amaz. et And. 

82. 1884. 

Stictoleyeunea squamata Schiffn. in Engler & Prantl, Nat. Pflanzen- 

fam. 1°: 131. 1895. 

Pale-green, glossy, becoming brownish with age, growing in 
depressed mats: stems prostrate, 0.2 mm. in diameter, more or 
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less regularly pinnate, the branches obliquely spreading, simple or 
sparingly subdivided, with smaller leaves than the stem but not 
microphyllous: leaves imbricated, the lobe plane or nearly so, 
slightly falcate, ovate, often attaining in the stem-leaves a length 
of 1.4 mm. and a width of 0.85 mm., attached by a curved line 
of insertion and arching across or slightly beyond the axis, 
antical margin straight or nearly so near base, then more or less 
outwardly curved to the broad and rounded apex, postical margin 
straight or slightly curved, distinctly incurved at junction with 
keel; lobule broadly ovoid, 0.15 mm. long, 0.14 mm. wide, in- 
flated throughout, curved and contracted in outer part, apical 
tooth consisting of about three cells in a single row, keel incurved 
(except on some of the branch-leaves); cells of lobe plane, 
averaging gy in diameter at the margin, 14 in the middle, and 
measuring about 23 x 18 y at the base, trigones indistinct except 
in basal region; ocelli measuring about 20 x 17 in the middle 
of the lobe: underleaves contiguous or slightly imbricated, 
broadly reniform, mostly plane, 0.85 mm. long, 1.2 mm. wide, 
rounded or subretuse at the broad apex, sometimes broadly 
cordate at the base, sometimes straight or nearly so along the 
basal margin, entire: inflorescence dioicous: Q branch springing 
directly from the main stem; bracts sometimes narrowly winged 
along the keel, the lobe ovate to obovate, rounded at the apex, 
measuring (in larger bract) 0.8 x 0.5 mm., lobule obovate, rounded 
at the apex, 0.5 mm. long, 0.25 mm. wide ; bracteole obovate, 0.6 
mm. long, 0.4 mm. wide, rounded to truncate at the broad apex ; 
perianth long-exserted, obovate, 1.4 mm. long, 0.85 mm. wide, 
apical auricles rounded to truncate, not overlapping, beak short 
but distinct : ¢ inflorescence occupying a short branch or terminal 
on a longer branch ; bracts in from two to five pairs, imbricated, 
strongly inflated, shortly and subequally bifid with a strongly 
arched keel and erect, rounded divisions ; bracteole single at base 
of spike, broadly obovate : capsule spherical, 0.4 mm. in diameter ; 
mature spores not seen (PLATE I, FIGURES I-16). 

On bark of trees, more rarely on rocks. Without definite 
locality, Sintenis (¢9). Near Cayey, Evans (84). El Yunque, 
Evans (134, 173, 192, 195). Mount Morales, near Utuado, 
Howe (1100). The following West Indian stations may also be 
quoted: Cuba, Wright, Underwood & Earle; Haiti, Nash; 
Jamaica, Boswell, Evans ; Guadeloupe, L’ Herminier ; Dominica, 
Elliott, Lloyd ; St. Vincent, E//iott. In South America the species 
is known from various parts of Brazil, Martius, Bongard, Spruce, 
and, on the mainland of North America, has recently been collected 
by Jaxon in Costa Rica. 
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Although the account just given adds but little to Spruce’s 
full description, it seems advisable to figure the species and to re- 
describe it on account of its striking peculiarities. S. Kunzeana is 
closely allied to S. sguamata and was first recognized as a distinct 
species by Spruce, the authors of the Synopsis considering it 
simply a well-marked variety. It is, however, much more robust 
than S. sguamata and differs from it completely in habit, the 
stems arising from a prostrate caudex and being entirely free from 
the substratum. These stems are bipinnate but the branching is 
much looser than in S. sguamata. The lobule in S. Aunzeana is 
very small and narrowly cylindrical in form, the free margin 
being strongly curved near its base and then running parallel with 
the axis. The lobule is built up on the same plan as in S. 
squamata, but the apical tooth and sinus are very much shorter. 
The apical auricles of the perianth are larger and more dilated 
than in S. sguamata, so that they sometimes overlap above 
the beak. In many cases they are bordered by a broad white 
zone, due to the dying away of cells, and in this way the perianths 
acquire a very striking appearance. S. Kunzeana has not yet 
been reported from the West Indies but is known along the chain 
of the Andes from Guatemala to Chile. 


NEUROLEJEUNEA 


The subgenus Neuro-Lejeunea, as originally described by 
Spruce,* included three species, L. seminervis Spruce, L. catenulata 
Nees, and ZL. Breutefii Gottsche. The first two are characterized 
by the presence of a false nerve, consisting of a row of ocelli, 
which runs longitudinally through the lobes and extends to the 
middle or a little beyond. This peculiarity is given as one of the 
subgeneric characters and is responsible for the name of the group. 
In spite of these facts the third species which Spruce recognized, 
L. Breuteliit, shows no sign of a false nerve, being entirely desti- 
tute of ocelli. Of course a nerve of this nature cannot be ex- 
pected to yield a very reliable generic or subgeneric character, 
and its absence from ZL. Breutelti would not necessarily exclude it 
from a group to which L. seminervis and L. catenulata belonged. 
Similar nerves occur in various species of Frudlania, in Ceratole- 


* Hep. Amaz. et And, 84. 1884. 
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jeunea brevinervis, and in certain species of Co/lolejeunea, although 
the majority of the plants belonging to these same genera present 
a uniform cell-structure or show basal ocelli only. Fortunately the 
three species which Spruce referred to Neuro-Lejeunea present 
characters in common which would distinguish them as a natural 
and clearly defined group of plants, even if false nerves and ocelli 
were left entirely out of consideration. 

In certain respects Veurolejeunea shows an approach to Cerato- 
lejeunea, several species of which have undivided underleaves. 
This fact was soon recognized by Stephani,* who added Lejeunea 
portoricensis Hampe & Gottsche to Neurolejyeunea but at the same 
time transferred L. Areutelii to Ceratoleyeunea. Shortly after- 
wards,} upon studying the type specimen of L. catenulata he per- 
ceived its close relationship to LZ. Breute/tt and suggested that this 
species also ought perhaps to be transferred to Ceratolejeunea. 
Later,{ however, he replaced it in Neurolejyeunea without question. 
When Schiffner § raised the group to generic rank he accepted the 
views of Stephani, retaining in the genus ZL. catenulata, L. seminer- 
vis and L. portoricensis but excluding L. Areuteltt, Spruce,|| on 
the other hand, continued to regard L. Breutelii as a Neurolezeunca, 
although he followed Stephani in including Z. portoricensis in the 
same group. In the opinion of the writer ZL. portoricensis forms a 
connecting link between Neurolejeunea and Ceratolejzeunea, with 
the [preponderance of its characters pointing toward the latter 
genus. In order to avoid proposing a new genus for its accom- 
modation it is here transferred to Ceratolejeunea. In Neurolejeunea, 
however, the three species are retained which were originally 
placed there by Spruce. 

The genus Neurolejeunea is apparently confined to the American 
tropics. Its three species usually grow on the trunks of trees or 
on rotten logs, sometimes forming pure mats, sometimes mixed 
with other hepatics. They are all more or less tinged with olive- 
brown, and the pigmentation is often so pronounced that the color 
of the chloroplasts is completely masked. The species seem to 

* Hedwigia 27: 288, 283. 1888. 

t Z. ¢. 29: 18. 1890. 

t Bot. Gaz. 17: 171. 1892. 

2 Engler & Prantl, Nat. Pflanzenfam. 13: 131. 1895. 

|| Jour. Linn. Soc. Bot. 30: 334. 1894. 
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be most at home in moist forests, especially on the lower slopes 
of mountains. 

The stems are prostrate and freely but irregularly branched. 
In most cases the branch-leaves are smaller than those borne on 
the stem, and occasionally microphyllous branches are produced. 
The latter, however, are less modified than in certain other genera 
of the Lejeuncae. The lobes of the leaves spread widely from 
the stem and are broad and rounded at the apex (PLATE 2, FIG- 
URES I-3). The margin is entire throughout, unless hyaline cells 
are present at the apex. The lobule is strongly inflated, especially 
in the basal portion, and forms a distinct water-sac. The free 
margin spreads widely from the axis and terminates in a slender 
curved tooth which is usually from three to five cells long and 
two cells wide at the base (FIGURES 7, 8). This tooth and the 
shallow lunulate sinus commonly bound the circular opening into 
the sac. The hyaline papilla arises from one of the marginal cells 
of the sinus but is displaced to its inner boundary and cannot be 
seen without dissection. The keel is arched and sometimes very 
strongly so. The leaf-cells have thickened walls, but the thicken- 
ing is uniform or nearly so and there are no distinct trigores. Of 
course when ocelli are present these have thin walls, and the same 
is true of the hyaline cells found at the apices of the lobes in V. 
catenulata (FIGURES 5, 6). The underleaves are orbicular and 
undivided. They are attached by a short and slightly arched 
basal line, and their margins are entire (FIGURES I-3). 

The female inflorescence is borne on a short or somewhat elon- 
gated branch and usually innovates on both sides, the innovations 
being nearly always simple and sterile (FIGURE 1). The bracts are 
larger than the branch-leaves which precede them but smaller 
than the leaves on robust stems. They are distinctly complicate 
and unequally bifid, and their lobes spread obliquely. The 
bracteole is free and differs but little from the other underleaves 
except in size. In most respects the perianth is similar to that 
described for Szictolejeunea. The postical keel, however, is much 
more variable and is sometimes produced upward as a broad and 
rounded sac, which may equal in length the two lateral auricles 
(FIGURE 12). In extreme cases the beak of the perianth may even 
be displaced to the antical surface of this sac. When the sac is 
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not formed the postical keel of the perianth is often distinctly two- 
angled. The lateral keels are sometimes very indistinctly winged, 
but they are never toothed. The male spike is short, and the 
bracteoles are limited to its base. Except for the perianth the 
genus has but little in common with Stictolejeunea. 

Two species of Neurolejeunea have been found in Puerto Rico, 
one by the writer and the other by Schwanecke and Sintenis. 
Neither appears to be abundant. Descriptions of these two 
species are given below and are followed by a description of 
Lejeunea portoricensis. 


NEUROLEJEUNEA CATENULATA (Nees) Schiffn. 


Phragmicoma catenulata Nees, Naturg. Eur. Leberm. 3: 248. 
1838 (nomen nudum). 

Lejeunea catenulata Nees, in G. L. & N. Syn. Hep. 323. 1845. 

Symbtesidium catenulatum Trevis. Mem. R. Ist. Lomb. III. 4: 


403. 1877. 

Lejeunea (Neuro-Lejeunea) catenulata Spruce, Hep. Amaz. et And. 
84. 1884. 

Lejeunea (? Cerato-Lejeunca) catenulata Steph. Hedwigia 29: 131. 
1890. 

Neurolejeunea catenulata Schiffn. in Engler & Prantl, Nat. Pflan- 
zenfam. 1°: 131. 1895. 


Brownish-green, more or less glossy, growing in depressed 
mats: stems prostrate, 0.1 mm. in diameter, irregularly pinnate, 
the branches obliquely to widely spreading, simple or sparingly 
subdivided, usually with smaller leaves than the stem, sometimes 
distinctly microphyllous: leaves imbricated, the lobe plane or 
nearly so, falcate-ovate, measuring in the stem-leaves 0.9 mm. in 
length and 0.6 mm. in width, attached by an almost longitudinal 
line of insertion, antical margin arching partially or wholly across 
axis, outwardly curved to the broad and rounded apex, postical 
margin straight or slightly incurved, sometimes forming a con- 
tinuous line with the keel, sometimes slightly indented at the junc- 
tion ; lobule ovoid, 0.2 mm. long, 0.12 mm. wide, sometimes in- 
flated throughout, sometimes strongly inflated in the basal portion 
and plane in the outer half, keel slightly arched or almost straight, 
free margin curved, usually appressed to the lobe throughout its 
entire length but sometimes revolute at the base, sinus shallow, 
unulate, apical tooth mostly two to four cells long and two cells 
wide at the base ; cells of lobe plane or nearly so, averaging 9 p at 
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the margin and 18 x 13 4 in median and basal portions, walls uni- 
formly thickened, middle lamella sometimes distinct ; ocelli averag- 
ing 23 x 14 4, usually in a continuous straight row from eight to 
twelve cells long, extending from the base to about the middle of 
the lobe, subparallel with the keel and about one-fourth the dis- 
tance from the postical margin to the antical ; hyaline cells (when 
present) occupying the broad apex of the lobe and forming a group 
from one to three cells wide, the marginal ones free and rounded 
at their tips, sometimes attaining a length of 20: underleaves 
contiguous to slightly imbricated, broadly orbicular, 0.4 mm. long, 
0.45 mm. wide, abruptly narrowed at the base, sometimes minutely 
auriculate or indistinctly short-decurrent on one side, apex broad, 
rounded to slightly retuse, margin entire: inflorescence dioicous : 
Q inflorescence borne on a more or less elongated branch, inno- 
vating on both sides (rarely on only one side), the innovations 
obliquely spreading, usually simple and sterile; bracts obliquely 
spreading, the lobe falcate, oval to obovate, 0.85 mm. long, 0.4 
mm. wide, rounded at the scarious apex, margin entire, ocelli less 
distinct than in the leaves, often irregularly scattered in the basal 
region or forming an interrupted row, keel sharp, very narrowly 
winged, lobule ovate, 0.35 mm. long, 0.17 mm. wide, rounded at 
the apex ; bracteole orbicular-obovate, 0.55 mm. long, 0.5 mm. 
wide, gradually narrowed toward the base, rounded to retuse at 
the broad apex, margin entire ; perianth about half-exserted, obo- 
vate in outline, 0.85-1.2 mm. long, 0.6-0.85 mm. wide, narrowed 
toward the base, compressed, antical face plane or with a short 
and low median fold, lateral keels sharp and occasionally indis- 
tinctly and interruptedly winged, rounded at the upper angles or 
dilated into flat horns, the apex of the perianth thus varying from 
truncate to deeply emarginate, beak short but distinct, postical 
keel sharply two-angled or rounded, sometimes dilated in the 
upper part in the form of a rounded swelling extending beyond 
the beak: 6 inflorescence terminal on a more or less elongated 
branch ; bracts in from three to five pairs, imbricated, strongly in- 
flated, shortly and subequally bifid, keel strongly arched, lobes 
rounded and scarious at the apex ; bracteoles similar to the under- 
leaves but smaller: antheridia and mature sporophyte not seen 
(PLATE 2, FIGURES I-12). 

On bark of trees and on logs. El Yunque, Evans (719, 143, 
744). Also collected recently in Jamaica, Evans. The type lo- 
cality of Lejeunea catenulata is given in the Synopsis as follows: 
“In Hymenophyllo ciliato et Neckera abietina Hook. Americae 
septentrionalis (Hb. Sieber., Flotov., N.).”" On account of the 


indefinite nature of this record further information regarding the 
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type specimen was much to be desired.* This has been kindly 
supplied by Prof. Dr. H. Graf zu Solms-Laubach, of Strassburg, 
where the herbarium of Nees von Esenbeck is preserved. Under 
Lejeunea catenulata two specimens are to be found. The first is 
labeled as follows, in Nees von Esenbeck’s handwriting : ‘“ Phrag- 
micoma catenulata N. ex herb. Sieber Am. sept. in Neckera abietina 
v. Flotow.’’ This specimen undoubtedly represents the type of 
the species, and a portion of it, which was sent to the writer for 
examination, agrees in all respects with the specimens from Puerto 
Rico and Jamaica. The inscription on the second specimen is in 
Gottsche’s handwriting and reads as follows: ‘‘ Leyeunia floccosa 
Ld. Java. An Hymenophyllum welches sie mit etwas /. cucullata 
als Original dieser letzteren an Lehmann geschickt hatten. Diese 
Pflanze wiirde sich eher als 8 incompleta bei Phragmicoma catenu- 
fata unterbringen lassen.’’ This specimen consists of a single 
small stem, which Count Solms refers without question to the Z. 
floccosa of the Synopsis, or, as it is now called, Cololejeunea floccosa 
(Lenm. & Lindenb.) Schiffn., a tropical species confined to the 
islands of eastern Asia. Unfortunately the label on the type 
specimen does not indicate the part of ‘‘ North America”’ where it 
was found. In all probability it came from one of the Antilles, 
since Sieber’s collectors in North America confined their attention 
to these islands.* This being the case the moss mixed with the 
type must have been incorrectly determined, the true Veckera 
abietina Hook., or Dendroalsia abietina E. G. Britton, being re- 
stricted to the region west of the Rocky Mountains from British 
Columbia to California. At all events Neurolejeunea catenulata 
does not seem to have been collected recently except in the West 
Indies. + 

Even when sterile, WV. catenudata is an easily recognized species. 
It forms brownish tufts which cling closely to the substratum, and 
its plane and appressed leaves are usually distinctly glossy, espe- 
cially when dry. The false nerves and the patches of hyaline cells 
at the tips of the lobes are also very striking features. Apparently 
the hyaline cells enable the leaves to cling more closely to the 


* Allgem. Deutsche Biog. 34: 177. 1892. 
+ In the Nat. Pflanzenfam. Schiffner accredits the species to Africa but does not 
state his evidence. 
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substratum, in much the same way as in St#ctolejeunea squamata., 
Microphyllous branches are only occasionally present, and the 
modifications which they exhibit are not very strongly marked. 
Their leaves bear a strong resemblance to those found at the base 
of a normal branch and apparently retain some of the juvenile char- 
acters of the species. The lobes of these leaves are sometimes 
only 0.15 mm. long; they are destitute of hyaline cells and tend 
to assume a suberect position. The lobules and underleaves on 
microphyllous branches are smaller than usual but otherwise 
normal. Branches of this character are more frequent in crowded 
tufts and are perhaps due to a lack of illumination. . 

The perianth in 1. catenu/ata is subject to a great deal of varia- 
tion. When well-developed the lateral auricles and the large 
postical swelling extend for a considerable distance beyond the 
beak, and it sometimes appears as if the latter were an outgrowth 
from the antical surface of the swelling. Under these circum- 
stances there is frequently a short and low fold in the middle of 
the postical keel (FIGURE 12) and a similar fold in the middle of 
the antical surface. When poorly developed the apex of the 
perianth is truncate and the beak forms the most projecting part, 
no lateral auricles being formed. When this is the case the pos- 
tical keel is usually distinctly two-angled, and there are no sup- 
plementary folds on either surface. Between these two extremes 
there are many intermediate conditions. The wings along the lat- 
eral keels form a very inconstant feature of the perianth (FIGURE 1). 


Neurolejeunea Breutelii (Gottsche) 


Lejeunea Breutelii Gottsche, in G. L. & N. Syn. Hep. 324. 1845. 
Symbiesidium Breutelii Trevis. Mem. R. Ist. Lomb. III. 4: 403. 
1877. 
Lejeunea (Neuro-Lejeunea) Breutelii Spruce, Hep. Amaz. et And. 
84. 1884. ' 
Lejeunea ( Ceratolejeunea) Breutelii Steph. Hedwigia 27: 283. 1888. 
Ceratolejeunca Breutelit Schiffn. in Engler & Prantl, Nat. Pflanzen- 
fam. 1°: 125. 1895. 
Dark olive-green or brownish, somewhat glossy, loosely tufted : 
stems 0.1 mm. in diameter, with few rhizoids, irregularly pinnate, 


the branches obliquely to widely spreading, variable in length and 
rarely subdivided, usually with smaller leaves than the stem and 
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sometimes microphyllous : leaves more or less imbricated, the lobe 
slightly to strongly convex, falcate-ovate, 0.6 mm. long, 0.35 mm. 
wide, attached by an almost longitudinal line of insertion, antical 
margin arching partially or wholly across the axis, almost straight 
near the base, then strongly outwardly curved to the rounded or 
very obtusely pointed apex, postical margin also outwardly curved, 
strongly indented at junction with keel ; lobule ovoid, 0.17 mm. 
long, 0.1 mm. wide, narrowed in the outer part, strongly inflated 
throughout, keel strongly arched, slightly roughened from pro- 
jecting cells, free margin revolute but appressed to the lobe in the 
outer part, apical tooth sharp, commonly consisting of a row of 
two cells, appressed to the lobe, sinus nearly straight in an intact 
leaf, lunulate when flattened out; cells of lobe plane or slightly 
convex, averaging 8 »# at the margin, 13 x 10 in the middle and 
23 x 14 4 at the base, walls more or less thickened with indistinct 
trigones ; ocelli and hyaline cells wanting : underleaves distant to 
contiguous, broadly orbicular, 0.2 mm. long, 0.25 mm. wide, some- 
times plane but usually reflexed along the sides and often at the 
apex as well, abruptly narrowed at the base and sometimes mi- 
nutely and indistinctly auriculate, apex broad, rounded or truncate : 
inflorescence dioicous : Q inflorescence on a more or less elongated 
branch, innovating on both sides, the innovations obliquely spread- 
ing, usually simple and sterile; bracts obliquely spreading, the 
lobe ovate, somewhat falcate, 0.75 mm. long, 0.45 mm. wide, 
antical margin much more curved than the postical, apex rounded, 
margin entire, lobule ovate, 0.2 mm. long, 0.15 mm. wide, rounded 
at the apex ; bracteole broadly orbicular-obovate, 0.5 mm. long, 
0.55 mm. wide, gradually narrowed toward the base, broad and 
rounded to truncate at the apex; perianth about half-exserted, 
1.25 mm. long, 0.75 mm. wide, obovate in general outline, gradually 
narrowed toward the base, broad and emarginate to obcordate at 
the apex with a distinct beak, antical face plane or with a broad 
median groove, lateral keels sharp, sometimes narrowly and indis- 
tinctly winged, dilated in the upper part into broad and rounded 
horns, postical keel sharply two-angled or rounded, occasionally 
bearing a low and short fold on its surface, often extended beyond 
the beak in the form of a rounded swelling: ¢ spike occupying a 
short branch ; bracts mostly in from two to six pairs, loosely im- 
bricated, strongly inflated, shortly and subequally bifid with rounded 
or bluntly pointed lobes and a strongly arched keel ; bracteoles 
similar to the underleaves but smaller; antheridia and mature 
sporophyte not seen (PLATE I, FIGURES 17—23). 

On trees and rocks. Puerto Rico, without definite localities, 
Schwanecke, Sintenis (23). Also recorded from the following 
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islands: St. Kitts, Breutel, the type locality ; Guadeloupe, LZ’ Her- 
minier, Marie, Duss; Dominica, Eliott; Martinique, Bélanger- 
Recently collected by the writer in Jamaica. 

N. Breuteli is very closely related to N. seminervis (Spruce) 
Schiffn., the type of the genus, which is known at present only 
from northern Brazil. The two species agree in general appear- 
ance, in size, in color, and in the form and structure of the leaves, 
underleaves and floral organs. In JN. seminervis, however, the 
underleaves are plane and there is a false nerve in the lobes, con- 
sisting of a row of ten or more ocelli. Since these differences, 
although so slight, are apparently constant the two species should 
undoubtedly be kept apart. The relationship which they bear to 
each other is in fact the same as that which exists between Cera- 
toleyeunea valida and C. brevinervis. From JN. catenulata the pres- 
ent species may at once be distinguished by its convex leaf-lobes 
and by its entire lack of both ocelli and hyaline cells. 

~ The most important characters separating Veurolejzeunea from 
Ceratolejeunea are apparently those derived from the leaf-cells, the 
lobules, and the perianths. In Neurolejzeunea the walls of the cells 
are more or less uniformly thickened, the trigones being indis- 
tinct; in Ceratolejeunea the trigones are large and conspicuous. 
In Neurolejeunea the lobule is tipped with a tooth two or more 
cells in length, and the hyaline papilla is borne in the sinus and 
slightly displaced from the margin; in Ceratolejeunea the lobule is 
tipped with a single cell, and the marginal papilla is borne at its 
proximal base. In Neurolejeunea the lateral horns of the perianth 
are flat, and the postical keel (when produced at all) forms a single 
swelling ; in Ceratolejyeunea there are four distinct horns, all more 
or less inflated. Lejeunea portoricensis agrees with Neurolejeunea 
in its leaf-cells (FIGURE 15), but with Cerato/ejeunea in its lobules 
(FIGURE 18) and perianths (FIGURE 13). It is, therefore, referred 
to this latter genus. 


Ceratolejeunea portoricensis (Hampe & Gottsche) 
Lejeunea portoricensis Hampe & Gottsche, Linnaea 25: 352. 1852. 
Lejeunea (Neurolejeunea) portoricensis Steph. Hedwigia 277: 288. 

1888. 
Neurolejeunea portoricensis Schiffn. in Engler & Prantl, Nat. Pflan- 
zenfam. 1°: 131. 1895. 
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Yellowish-green, apparently becoming pale with age, mixed 
with other hepatics : stems prostrate, 0.15 mm. in diameter, irreg- 
ularly pinnate, branches obliquely to widely spreading, sometimes 
subdivided, often ascending, usually with smaller leaves than the 
stem but scarcely microphyllous: leaves imbricated, the lobe 
widely spreading, slightly falcate, broadly ovate, 0.9 mm. long, 
0.7 mm. wide, plane or somewhat convex, occasionally scarious 
at the apex, attached by a short almost longitudinal line of inser- 
tion and arching across the axis, antical margin nearly straight 
near the base, then strongly outwardly curved to the broad and 
rounded apex, postical margin nearly straight, slightly indented at 
junction with keel, margin minutely and indistinctly crenulate from 
projecting cells; lobule ovoid, 0.17 mm. long, 0.1 mm. wide, in- 
flated, keel slightly arched, smooth or nearly so, free margin 
curved and entire, sometimes more or less revolute, sometimes ap- 
pressed to the lobe along its whole length, sinus straight or 
slightly lunulate, apical tooth long, straight or variously con- 
torted, appressed to the lobe and extending nearly or quite to the 
end of the keel, consisting of a single cell with a strongly thick- 
ened wall and a hyaline papilla at its proximal base ; leaf-cells 
plane or slightly convex, averaging I1 # at the margin, 14 / in the 
middle and 20 x 144 at the base, uniformly thickened through- 
out or with very indistinct and confluent thickenings in the basal 
region ; ocelli averaging 20 x 15 4, forming an irregular cluster or 
short row in the basal portion of the lobe and sparsely and irregu- 
larly scattered through the remainder ; hyaline cells when present 
forming a short border a single cell wide at the apex of the lobe, 
united at the base but free and blunt at the tips, averaging 
35 X 124, becoming broken down with age ; leaves of the ascend- 
ing branches strongly convex and destitute of hyaline cells: 
underleaves of stem distant, plane, orbicular, 0.35 mm. | ng, 
cuneate toward the base and attached by a short and almost 
straight line, retuse at the apex with broad and rounded lobes, 
margin as in the leaves; underleaves of the ascending branches 
contiguous to subimbricated, more or less reflexed at the broad 
and rounded apex, appearing concave when seen from below: 
inflorescence dioicous : Q inflorescence on a more or less elongated 
branch, innovating on one side, the innovation (so far as observed) 
simple and sterile ; bracts obliquely spreading, unequally bifid, 
complicate, the lobe obovate, 0.85 mm. long, 0.5 mm. wide, 
rounded at the apex, margin as in the leaves, keel sharp, some- 
times with a narrow and entire wing in the upper part, lobule ovate 
to obovate, 0.4 mm. long, 0.2 mm. wide, rounded to very obtuse 
at the apex ; bracteole free or very slightly connate on one side, 
orbicular, 0.4 mm. long, cuneate toward the base, broad and 
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truncate to retuse at the apex, margin as in the leaves; perianth 
almost hidden by bracts, obovoid, 0.7 mm. long, 0.5 mm. wide, 
compressed, beak short but distinct, antical surface plane or nearly 
so, postical surface with two sharp keels more than half as long 
as the perianth, lateral keels and postical keels all extended beyond 
the beak in the form of short, erect, rounded and inflated horns: 
¢ inflorescence and mature sporophyte not seen (PLATE 2, FIG- 


URES 13-22). 

Onatwig. Puerto Rico, Schwanecke (126), the type locality. 
Not since collected on the island, but reported by Spruce from 
either Dominica or St. Vincent, where it was collected by -/fott. 

When the writer's paper on the Puerto Rico species of Cerato- 
/eyeunea * was published, no reference was made to C. portoricensis 
because it was supposed that this species belonged to Neurolejeunea. 
A study of the type, however, which is preserved in the Hampe 
herbarium, brings out the facts which are noted above. The 
‘* status morbidus’’ described by the original authors as having the 
leaves digitate-palmulate at the apex probably represents the 
normal condition of the species, the peculiar appearance being due 
to the presence of hyaline cells. These cells doubtless serve the 
same purpose as in Newrolejeunea catenulata, in helping the plants 
cling to the substratum. Hyaline cells of this nature have not 
been described for any other species of Ceratolejeunea. 

The only species with which C. fortoricensts is likely to be 
confused is Neurolejeunea catenulata. The irregularity in the 
arrangement of the ocelli, the different plan upon which the lobules 
are constructed, the single subfloral innovation, and the four- 
horned perianth will at once serve to distinguish it. In separating 
it from the other Puerto Rico species of Ceratolejeunea, the dif- 
ferent cell-structure, the hyaline cells at the apices of the lobes, 
and the undivided or merely retuse underleaves all yield differen- 
tial characters of importance. The species is also somewhat 
anomalous from the fact that it never develops the utriculi which 
are found in so many members of the genus. 


OMPHALANTHUS 


The artificial character of the genus Omphalanthus, as ori- 
ginally described in the Synopsis Hepaticarum, was clearly demon- 





* Bull. Torrey Club 32: 273-290. p/. 79, 20. 1905. 
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strated by Spruce. It is made up of two very distinct sections, 
one characterized by undivided underleaves, the other by bifid 
underleaves. Spruce considered both of these sections subgeneric 
in value and included them under the comprehensive genus 
Lejeunea. For the first he reserved the name Omphalanthus, 
changing it to Omphalo-Lejeunea for the sake of consistency. 
The species included under the second section he transferred to 
his subgenus 7axi-Lejeunea. This disposition of the matter has 
been followed by subsequent writers, including Schiffner, who 
raised both these subgenera to generic rank. In doing this, how- 
ever, he discarded the name Omphalo-Lejeunea and restored the 
original name Omphalanthus. 

As thus restricted the genus consists of a single variable 
species, O. filiformis, which has a very wide distribution in the 
American tropics. This species may be described as follows : 


OMPHALANTHUS FILIFORMIS (Swartz) Nees 


Jungermannia filiformis Swartz, Prodr. Fl. Ind. Occ. 144. 1788. 
Jungermannia birotunda Ehrh. Beitr. 4: 45. 1789. 
Jungermannia geminifiora Nees, in Martius, Fl. Bras. 1': 354. 

1833. 

Phragmicoma filiformis Nees, Naturg. Eur. Leberm. 3: 248. 

1838. 

Lejeunea filiformis Nees, in Montagne, Flor. Boliv. 64 ; d’Orbigny, 

Voy. dans l’Amér. Mér'd. 77. 1839. 

Lejeunea geminiflora Nees, l. c. 66. 1839. 

Omphalanthus geminifiorus Nees, in G. L. & N. Syn. Hep. 303. 
1845. 

Omphalanthus filiformis Nees, /. c. 304. 1845. 

Lejeunea tenuifolia Tay\. Lond. Jour. Bot. 5: 391. 1846. 

Lejeunea (Omphalo-Lejeunea) filiformis Spruce, Hep. Amaz. et 

And. 87. 1884. 

Pale yellowish-green, becoming brownish with age, growing in 
loose tufts: stems erect or ascending, with few rhizoids, 0.15 mm. 
in diameter, sparingly and irregularly branched, the branches ob- 
liquely to widely spreading, with smaller leaves than the stem but 
never microphyllous: leaves imbricated, the lobe attached by an 
almost longitudinal line, abruptly dilated from a narrow base, the 
inflated portion orbicular, 0.7 mm. long, convex and sometimes 
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wrapped around the stem, almost- concealing the underleaves, 
antical margin of lobe arching across or a little beyond the axis, 
strongly outwardly curved from the base to the rounded  ‘pex, 
postical margin also rounded, forming an angle of go° or .10re 
with the keel, margin entire or minutely and indistinctly crenulate 
from projecting cells ; lobule ovate in outline, 0.4 mm. long, 0.2 
mm. wide, inflated throughout, sometimes constricted in the outer 
part, keel straight or nearly so, slightly decurrent, forming an 
angle of about 45° with the axis (and base of lobule), free margin 
revolute to apex, sinus straight or nearly so, forming an angle of 
about 90° with the free margin, apex rounded or very obtuse, in- 
definite in structure, hyaline papilla marginal, borne at about the 
middle of the sinus ; cells of lobe more or less convex, averaging 
13 4 in diameter at the margin, 18 # in the middle and 29 # at the 
base, trigones very large, triangular in outline with somewhat 
bulging sides, separated by small pits or occasionally confluent, 
intermediate thickenings infrequent and usually minute, cell- 
cavities substellate ; ocelli none : underleaves contiguous to slightly 
imbricated, broadly orbicular, 0.75 mm. long, 0.9 mm. wide, plane 
or more or less convex from below, abruptly narrowed and very 
short-decurrent at the base, attached by a strongly arched line of 
insertion extending about one third the length of the underleaf, 
apex broad and rounded, margin as in the leaves: inflorescence 
dioicous: Q inflorescence borne on a more or less elongated 
branch, innovating on one side, rarely on both, the innovations 
simple or again floriferous ; bracts obliquely spreading, complicate, 
unequally bifid, the lobe obovate, 0.75 mm. long, 0.4 mm. wide, 
rounded at the apex, margin entire or irregularly sinuate, lobule 
ligulate, the free portion sometimes very short, 0.3 mm. long, 0.05 
mm. wide, rounded to obtuse at the apex, keel sharp, not winged ; 
bracteole free, oblong to obovate, 0.6 mm. long, 0.4 mm. wide, 
rounded to emarginate at the broad apex, margin as in the bracts ; 
perianth slightly exserted, obovoid or obconical, 0.85 mm. long, 
0.55 mm. wide, gradually narrowed toward the base, rounded to 
truncate at the apex and abruptly narrowed to a small circular 
opening, beakless, terete or very obscurely triangular in cross- 
section, surface smooth : ¢ inflorescence occupying a short pri- 
mary branch ; bracts in two to ten pairs, imbricated, inflated at the 
base, deeply and subequally bifid with ovate-triangular obtuse 
lobes: capsule 0.5 mm. in diameter; spores irregular in form but 
mostly longer than broad, about 25 # in short diameter, greenish- 
brown, surface bearing scattered circular patches of minute and 
indefinite radiating ridges, otherwise minutely verruculose ; elaters 
measuring about 160 x 13 # (PLATE 3, FIGURES I-9). 


On trees, banks and rocks. Puerto Rico, without definite lo- 
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tality, Schwanecke. Luquillo Mountains, Szvtents (36). El Yun- 
que, Evans (12, 54, 56). The species is most at home at low 
elevations on the mountains and, according to Spruce, scarcely 
ascends to 2000 m. It has been recorded from the following 
West Indian Islands: Jamaica, the type locality, St. Kitts, Guad- 
eloupe, Dominica, and Martinique. On the mainland its range 
extends from Mexico to Bolivia, and it has also been reported 
from the Galapagos Islands. Whether the species occurs outside 
the American tropics is doubtful. Many years ago it was reported 
from the East Indies by Montagne,* and has since been listed 
from Madagascar by Gottsche.t The East Indian record, how- 
ever, does not seem to have been confirmed, and according to 
Spruce { the specimens from Madagascar, so far as he had seen 
them, ought to have been referred to Lejeunea (Euosmolejeunea ?) 
Montagnei Gottsche. § 

The genus Omphalanthus occupies a somewhat isolated posi- 
tion among the Lejeuneae of Puerto Rico. The loosely cespitose 
habit of its single species, the long and sparingly branched stems, 
the pale color and the terete perianth (FIGURE 1) will at once dis- 
tinguish it from other genera with undivided underleaves. The 
structure of the lobule is less definite than is usual in the Lejeuneae 
The apex is blunt and the hyaline papilla, although retaining its 
marginal position, is displaced into the sinus (FIGURE 6). The 
nearest relative of the genus, as Spruce has pointed out, is Pe/tole- 
jeunea, which has no known representatives in the West Indies. 
This genus agrees with Omphalanthus in color and general habit 
and in the structure of the lobule. The leaves, however, are more 
narrowed toward the apex and are often distinctly pointed, the 
leaf-cells have much smaller trigones, the underleaves are long- 
decurrent, and the perianth is distinctly five-keeled. Peltolejeunea 
is a tropical genus of which about eight species are at present 
known. Most of these occur in the mountains of South America ; 
the others have been recorded from Africa or from the islands of 
the Pacific. 

Omphalanthus filiformis is fully described by Spruce, and the 


*G, L. & N. Syn. Hep. 305. 1845. 

+ Abh. Bremen Naturw. Ver. 7: 352. 1882. 

t Pearson, Christiania Vidensk.-Selsk. Forh. 1892°: 4. 
% Ann. Sc. Nat. II. Bot. 19: 261. p/. 9. f 37. 1843. 
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account of the antheridial spike, as given above, is adapted from 
his description. The species, however, in spite of its distinctness, 
has never been figured, and attention is therefore called to it 
again. Spruce was the first to reduce O. geminiflorus to a syn- 
onym of O. filiformis. In this he has been followed by later 
writers, including both Stephani and Schiffner, although the latter 
retains geminiflorus as the name of a variety. In the writer’s 
experience the species occurs in numerous forms but these are too 
inconstant to be designated by formal names. 


j LOPHOLEJEUNEA 


Lopholejeunea is one of the largest and most widely distributed 
genera of the Lejeuneae Holostipae, including between 30 and 40 
recognized species. Most of these are confined to tropical regions, 
but the genus has also been reported from southern Florida, 
Chile, Japan and New Zealand. Of the species so far described, 
only six are at present known from America, one of these being 
the endemic L. Anderssoni Steph., of the Galapagos Islands. 
About a dozen species have been recorded from Asia and the 
East Indies and nearly as many from various islands of the 
Pacific. The remaining species are African. The genus is most 
at home at comparatively low altitudes. The majority of the 
species grow on the bark of trees or shrubs or on rotten logs, a 
few are occasionally found on rocks, and at least one species has 
been collected on living leaves. 

In some cases the plants form pure depressed mats of con- 
siderable extent, but it is more usual to find them mixed with other 
Lejeuneae. The stems are prostrate, and the leaves remain closely 
appressed to the substratum even when dry. In sunny places, 
where the plants attain their best development, the walls of the 
cells are usually so deeply pigmented that they give a dark-brown 
or black color to the whole tuft ; in shady localities the pigmenta- 
tion tends to be less pronounced and the plants appear olive-green 
or even bright-green, the color of the chloroplasts showing through 
the walls. A glossiness in the leaves is also frequently apparent. 
The broad lobes spread widely from the axis and are more or less 
rounded at the antical base (PLATE 3, FIGURES 10, 12). They are 
usually plane or only slightly convex, but the apex, which is some- 
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times rounded and sometimes narrowed to a point, is often dis- 
tinctly revolute. In nearly every species the margin of a normal 
leaf is entire but it tends to be toothed in the vicinity of a female 
inflorescence. The cells of the lobe resemble those described for 
Ceratolejeunea,* although the middle lamella is rarely distinct and 
the local thickenings of the wall are usually less conspicuous. 
Ocelli and hyaline cells are apparently never differentiated. 

The lobule when well-developed consists of two subequal and 
fairly distinct portions, one inflated and the other plane and more 
or less appressed to the lobe (FIGURE 10). The inflated portion, 
or water-sac, is in the basal part of the lobule, extending for a 
variable distance along the keel, and is sometimes so strongly 
swollen that it bulges beyond the free margin. The plane portion 
occupies the outer part of the lobule and extends from the sac to 
the free margin. The latter is slightly separated from the lobe in 
the outer part of the sinus, thus leaving a narrow opening into the 
sac. In many cases the apical tooth cannot be clearly seen with- 
out dissection, not only because it is small and inconspicuous but 
also because it is bent inward toward the lobe. The tooth consists 
of a blunt projection usually composed of a single cell (FIGURE 16). 
The hyaline papilla arises either from the tooth itself or from a cell 
near it on the proximal side; in either case it is slightly displaced 
from the margin and is to be looked for on the surface of the lobule 
which is turned toward the lobe. If the sinus is traced to 
its outer extremity it is sometimes found to pass directly into the 
postical margin of the lobe and sometimes to end at some little 
distance from the margin. In the latter case the lobule is adnate 
to the lobe in the outer part, and the adnate portion is sometimes 
four or five cells across. A somewhat similar condition has been 
described for certain species of Drepanolejeunea.t In all the 
species of Lopholejeunea studied by the writer the free margin is 
entire, except for the apical tooth. In ZL. eulopha (Tayl.) Schiffn.,t 
however, according to Schiffner,$ it bears several long cilia, 


* Bull. Torrey Club 32: 275. 1905. 

+ Bull. Torrey Club 30: 21. 1903. . 

t Engler & Prantl, Nat. Pflanzenfam. 1°: 129. 1895. (== Lejeunca eulopha Tay). 
Lond. Jour. Bot. 5: 391. 1846.) 

2 Leberm. der ‘‘ Gazelle’’ Exped. 28. 1890. The specimens upon which this 
observation was based were collected on the island of Amboina and showed female 
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each composed of a single row of cells. Unfortunately the lobule 
is often poorly developed and fails to show some of the pecu- 
liarities which have been described. 

The underleaves are broad and undivided, varying in outline 
from rotund to reniform (FIGURE 10). They are attached by a short 
and slightly arched line of insertion, and the margin, except some- 
times in the vicinity of the inflorescence, is entire. The underleaves 
are usually plane throughout but the median region sometimes 
bulges slightly toward the substratum, and in certain species the 
margin is revolute to a greater or less extent. The rhizoids are 
sometimes abundant and sometimes very few ; they grow out from 
the bases of the underleaves without the development of radicellif- 
erous discs. 

The inflorescence is usually autoicous but a few dioicous spe- 
cies have been described, and even in species which are normally 
autoicous unisexual individuals are not infrequent. The female 
branch is variable in length but is usually more or less elongated. 
In the majority of cases it is simple, occasionally it gives off a branch 
some distance behind the flower, and in very rare instances a true 
subfloral innovation is developed. The last condition, however, is 
doubtless abnormal and the absence of innovations may well be con- 
sidered a reliable generic character. The bracts differ considerably 
from ordinary leaves and are either dentate or spinose in nearly 
every species (FIGURES 17, 18). The lobule sometimes consists of 
a minute tooth at the base of the lobe and is sometimes much 
larger (PLATE 4, FIGURE 9), marked variations in these respects 
being occasionally exhibited by a single species. The bracteole is 
usually undivided as in ordinary underleaves, but its margin may be 
either toothed or entire. Asin other genera without subfloral inno- 
vations there is a gradual transition from normal leaves and under- 
leaves to bracts and bracteoles, and for the sake of clearness it is 
perhaps advisable to restrict these latter terms to the floral leaves 
immediately surrounding the perianth. 

The perianth in Lopholejeunea presents some of the most strik- 
ing peculiarities of the genus (FIGURE 10). It is strongly com- 





flowers but no perianths. Since no allusion is made to them in Schiffner’s ‘« Conspect. 
Hepat. Archip. Indici,’’ published in 1898, it is possible that they were incorrectly 
determined. 
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pressed, the lateral keels being very sharp. The antical surface 
is commonly plane or slightly concave, but occasionally bears a 
short and low keel. On the postical surface there are two sharp 
keels, although it would be equally correct to regard these as the 
two angles of a single broad and low keel. Each of the four 
sharp keels gives rise to two interrupted wings, which are deeply 
laciniate. In certain species the laciniae are so numerous that 
they almost conceal the remainder of the perianth ; in other species 
they are fewer and appear like scattered teeth or spines. Aside 
from the laciniae the surface of the perianth is commonly smooth, 
and the apex is broad, truncate and distinctly rostrate. 

The male inflorescence varies greatly in length, sometimes 
occupying a branch throughout its entire extent, sometimes being 
restricted to its terminal portion. The bracts are at first imbricated 
but afterwards tend to become more or less separated. They are 
subequally bifid and bear the antheridia in pairs. Bracteoles are 
to be found along the whole length of the spike. 

Although the genus has not before been reported from Puerto 
Rico, three species occur in the collections examined by the writer. 
One of these is the abundant and widely distributed Z. Sagracana 
(Mont.) Schiffn., which may be considered the type of the genus ; 
the second is referred to L. Muelleriana (Gottsche) Schiffn., the 
determination being based on the description given by Spruce and 
the specimens distributed in the Hepaticae Spruceanae ; the third 
is apparently undescribed. All three species have been very spar- 
ingly collected on the island. 


LOPHOLEJEUNEA SAGRAEANA (Mont.) Schiffn.* 


Brownish or blackish-green, somewhat glossy, growing in de- 
pressed mats: stems prostrate, 0.1 mm. in diameter, irregularly 
pinnate, the branches widely spreading, simple or sometimes sub- 
divided, usually with smaller leaves than the stem but rarely mi- 
crophyllous : leaves loosely to closely imbricated, the lobe plane 
or somewhat convex, widely spreading, slightly falcate, oblong- 
ovate, 0.75 mm. long, 0.55 mm. wide, antical margin arching across 
or considerably beyond the axis, strongly outwardly curved to the 
broad and rounded apex, postical margin slightly curved, forming 
an obtuse angle with the keel, margin entire throughout ; lobule 


* For a full synonymy of this species, see EvANs, Bull. Torrey Club 32: 190. 


1905. 
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ovate in outline, 0.25 mm. long, 0.2 mm. wide, the inflated portion 
conspicuous, occupying the inner half of the lobule and forming 
a hemispherical sweHing often extending beyond the free margin, 
apical tooth rounded and often indistinct, sinus broad and shallow, 
adnate portion from one to three cells long; lobule sometimes 
poorly developed ; cells of lobe plane or slightly convex, averag- 
ing 104 at the margin, 20 in the middle and 30 x 20 at the 
base, middle lamella often distinct, trigones large, triradiate with 
rounded to pointed ends, intermediate thickenings occasional, cir- 
cular to oval in outline, pits small and narrow, often obliterated by 
the confluence of the local thickenings, free walls of cells uniformly 
thickened: underleaves contiguous to imbricated, plane or with a 
slight median bulging, reniform, 0.35 mm. long, 0.5 mm. wide, 
rounded to subcordate at the base, apex broad and rounded, margin 
entire: inflorescence normally autoicous: Q branch variable in 
length but rarely much abbreviated ; bracts widely spreading, the 
lobe falcate, suborbicular or broadly ovate-orbicular, 0.95 mm. 
long, 0.85 mm. wide, antical margin strongly arched (except near 
. the base), apex broad and rounded, postical margin straight or 
slightly arched, margin usually bearing from ten to twenty coarse 
and irregular scattered teeth, the largest three or four cells long, 
broad at the base and blunt or sharp at the apex, lobule appressed 
to the lobe or explanate, very minute, reduced to a mere tooth at 
the base of the lobe, 0.15 mm. or less in length ; bracteole free, 
broadly orbicular, 0.8 mm. long, I mm. wide, median region bulg- 
ing, margin plane or nearly so, entire or vaguely and irregularly 
sinuate ; perianth extending but little beyond the bracts, oval to 
obovate in outline, 0.75 mm. long, 0.55 mm. wide without the 
laciniae (0.95 x 0.95 mm. including the laciniae), beak short, ant- 
ical face plane or nearly so, wings of keels deeply laciniate, the 
laciniae crowded, ovate to lanceolate from a somewhat narrowed 
base, acute, entire or sparingly and irregularly dentate or spinose- 
dentate, often attaining a size of 0.2 x 0.07 mm.: ¢ spike occupy- 
ing a short branch or terminal on a longer branch; bracts in from 
two to fifteen pairs, shortly bifid, the lobule a little narrower and 
shorter than the lobe, inflated, obliquely spreading, both lobe and 
lobule rounded at the apex, keel arched ; bracteoles distant to 
loosely imbricated, orbicular to broadly orbicular: mature spor- 
ophyte not seen (PLATE 3, FIGURES 10-20). 


On the bark of trees and on rotten logs. Near Cayey, Evans 
(85). Between Cayey and Caguas, Howe (1472, 1413 p. p.). 
Near Mayaguez, Mrs. Britton & Miss Marble (649 p. p.). Type 
locality, Cuba, Ramon de la Sagra. The species is widely dis- 
tributed in the American tropics: it is already known from eight 
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of the West Indian Islands, and on the mainland its range extends 
from subtropical Florida, through Mexico, to southern Brazil and 
Bolivia. It has also been reported from Africa and from the East 
Indies, but these records need confirmation. 

The original figures of Montagne and the accompanying text * 
leave little doubt as to the more essential peculiarities of the type 
specimens. These evidently represent a somewhat slender form of 
the species and fail to show some of the characters which are de- 
scribed above. On account of its great variability Z. Sagraecana 
has been the source of considerable confusion, and its relationship 
to Lejeunea subfusca Nees,+ originally described from Java, is still a 
matter for discussion. According to Stephani { the type specimen 
of L. subfusca represents the ordinary form of LZ. Sagraeana. 
For some reason, however, he maintains Z. Sagracanaas the name 
of the species, in spite of the fact that Nees von Esenbeck’s plant 
was published fifteen years earlier than Montagne’s. These views 
of Stephani were never quite acceptable to Schiffner,§ who con- 
tinues to regard ZL. subfusca as a well-marked variety of Z. 
Sagraeana and who even implies that the two plants may be 
specifically distinct. Through the kindness of Count Solms the 
writer has had the privilege of examining two stems of L. subfusca 
from the Nees herbarium, one of which was taken directly from 
the type material. Unfortunately the specimens are both sterile, 
but their loose and delicate habit and certain peculiarities in their 
leaves would seem to indicate that they are amply distinct from Z. 
Sagraeana. The lobe is clearly falcate and measures 0.6 x 0.4 
mm., while the lobule is only 0.17 mm. long and 0.08 mm. wide. 
The water-sac occupies about half the lobule and extends outward 
from the base almost to the end of the keel. The basal part is the 
most strongly inflated, but apparently never bulges beyond the free 
margin. From the basal part the sac gradually narrows and opens 
outward by a flattened canal, bounded on the inside by the ap- 
pressed portion of the lobule and on the outside by the adnate 
portion and by the outer part of the keel. The adnate portion is 


* Ramon de la Sagra, Hist. Fis. Pol. y Nat. Cubag: 464. f/. 78, f. 7. 1845. 

+ G. L. & N. Syn. Hep. 315. 1845. (= -/ungermannia subfusca Nees, Hep. Jav. 
36. 1830.) 

t Hedwigia ag: 16. 1890. 

2 Bot. Jahrb. 23: 593. 1897.—Conspect. Hepat. Archip. Indici 296. 1898. 
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unusually long and sometimes measures four or five cells across, 
while the apical tooth, consisting of a single cell, can usually be 
demonstrated without dissection. Although the structure of this 
lobule is essentially the same as in Z. Sagraeana, it is markedly 
different in appearance and shows no indication of the hemispher- 
ical basal swelling which has been described for that species. The 
underleaves of ZL. subfusca are distant and broadly orbicular, meas- 
uring 0.25 x 0.3 mm. The differential characters derived from 
the bracts have already been indicated by Schiffner and afford 
another reason why the two species should be kept apart. 

In the Synopsis Hepaticarum a specimen of Lejeunea subfusca 
is quoted which was collected in Chile by Bertero. A portion of 
this specimen, also sent by Count Solms, has been studied by the 
writer and is evidently distinct from the Javan specimen. In all 
probability it represents a slender and sterile form of Z. Sagraeana 
but is too fragmentary for positive determination. Many years 
later Lejyeunea subfusca was doubtfully reported from Brazil by 
Spruce * and from Juan Fernandez by Mitten.t Since both of 
these records are considered untrustworthy, even by their authors, 
there seems to be no good reason for regarding the species as an 
American plant. 

Several varieties of L. Sagraeana have been described. Some 
of these are based on differences in the size and form of the lobule, 
some on differences in habit. Whether these differences are con- 
stant or simply due to environmental conditions can hardly be de- 
termined at the present time. Slender and poorly developed forms 
when sterile sometimes resemble the following species so closely 
that it is impossible to determine them with certainty. 


LoPHOLEJEUNEA MUELLERIANA (Gottsche) Schiffn. 


Lejeunea Muelleriana Gottsche, Mex. Leverm. 184. 1863. 

Lejeunea (Lopho-Lejeunea) Muelleriana Spruce, Hep. Amaz. et 
And. 121. 1884. 

Lopholejeunea Muelleriana Schiffn. Bot. Jahrb. 23: 599. 1897. 


Brownish-green, usually paler and less robust than the preced- 
ing species, somewhat glossy, growing in depressed mats: stems 





*Hep. Amaz. et And. 122, 1884. 
¢ Challenger Rept. Bot. 1°: 88. 1884. 











28 Evans: HEPpATICAE OF PUERTO RICO 


prostrate, 0.85 mm. in diameter, irregularly pinnate, the branches 
widely spreading, simple or sparingly subdivided, often with smaller 
leaves than the stem but aot distinctly microphyllous : leaves con- 
tiguous to loosely imbricated, the lobe plane to slightly convex, 
widely spreading, somewhat falcate, ovate, 0.65 mm. long, 0.45 
mm. wide, antical margin arching partially across to a little beyond 
the axis, more or less outwardly curved from the base to the 
rounded or bluntly pointed apex, postical margin slightly curved, 
forming an obtuse angle with the keel, margin entire throughout 
or vaguely and irregularly sinuate ; lobule ovate in outline, 0.25 
mm. long, 0.15 mm. wide, the inflated portion less conspicuous 
than in ZL. Sagracana, forming a flattened hemispherical swelling, 
rarely extending beyond the curved free margin, apical tooth 
rounded and often indistinct, sinus broad and shallow, adnate por- 
tion usually a single cell across; lobule often rudimentary ; cells 
of lobe plane or nearly so, averaging 10” at the margin, 21 y in 
the middle ‘and 32 x 21 » at the base, middle lamella not distinct, 
trigones smaller than in Z. Sagraeana, triradiate with pointed ends, 
intermediate thickenings numerous, oval, sometimes two or three 
between two trigones, pits distinct, rarely obliterated : underleaves 
distant to contiguous, reniform, 0.25 mm. long, 0.35 mm. wide, 
rounded at the base, broad and rounded to truncate at the apex, 
margin entire : inflorescence normally autoicous: Q branch more 
or less elongated ; bracts obliquely spreading, usually somewhat 
complicate but sometimes explanate, the lobe scarcely falcate, 
ovate, 0.g mm. long, 0.55 mm. wide, antical margin a little more 
curved than the postical, apex varying from rounded to apiculate 
or subacute, margin irregularly angular-dentate or sinuate, the 
teeth one or two cells long, broad at the base, rounded to acute at 
the apex; lobule ligulate and often hardly distinguishable when 
explanate, 0.3 mm. lonz, 0.035 mm. wide, the free margin some- 
times merging gradually into the lobe, sometimes tipped with an 
acute apex; bracteole free, orbicular, 0.75 mm. long, slightly 
revolute near the base on one or both sides, otherwise plane or 
nearly so, apex rounded to slightly retuse, margin irregularly 
sinuate in upper part but not distinctly toothed ; perianth one third 
to one half exserted, obovate in outline, 1 mm. long, 0.7 mm. wide 
without the laciniae (0.95 mm. wide including the laciniae), beak 
short, antical face plane or nearly so, wings of keels sparingly but 
deeply laciniate, those of the postical keels usually shorter than 
the others, laciniae mostly subulate from a broad base, acute, en- 
tire or irregularly denticulate or dentate on the margins, maximum 
size about O.I x 0.05 mm., postical surface occasionally bearing 
one or more scattered paraphyllia in the upper part, similar to the 
laciniae, surface otherwise smooth: © spike occupying a short 
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branch or terminal on a longer branch ; bracts mostly in from two 
to six pairs, obliquely spreading, shortly bifid, both divisions 
rounded at the apex or the lobe obtusely pointed, keel arched ; 
bracteoles as in L. Sagraeana ; mature sporophyte not seen (PLATE 
4, FIGURES I-8). 


On trees. North slope of the Luquillo Mountains, //edler 
(783). El Yunque, Zvans (724). Type locality, Mexico, Miller. 
The species has also been reported from the following stations : 
Martinique, Bélanger ; Guiana, Leprieur ; Venezuela (collector not 
named) ; Brazil, Spruce. To these Jamaica, Evans, may be added. 
According to Professor Lindau, of Berlin, the type specimen of 
Lejeunea Muelleriana is not to be found in the Gottsche her- 
barium, 

Unfortunately the specimens from Brazil and Puerto Rico, 
which have been referred to L. Muelleriana, do not agree in all re- 
spects with the original description of the species, the main dis- 
crepancies being in the characters derived from the leaves. Ac- 
cording to Gottsche the lobes are normally ovate and acute, 
although the statement is added that they are occasionally rounded 
at the apex. According to Spruce the lobes are frequently 
rounded at the apex, but he nevertheless intimates that they are 
normally more or less pointed. So far as the writer has observed, 
the specimens distributed by Spruce are nearly always characterized 
by rounded lobes, acute or even obtuse lobes being a marked ex- 
ception. The bracts and subfloral leaves are more frequently nar- 
rowed at the apex, but even here rounded lobes are far from 
unusual. Judging from these specimens (with which those from 
Puerto Rico closely agree), the acute lobes described by Gottsche 
represent an exceptional variation rather than the normal condition 
of the species. However this may be, a considerable range of 
specific variation is to be expected in Lopholejeunea, and there 
seems to be no reason at present for attempting to segregate L. 
Muelleriana as defined above. 

When compared with well-developed Z. Sagracana the present 
species is somewhat less robust, the leaves and underleaves tend 
to be less crowded, the lobules are more frequently rudimentary, 
and the local thickenings of the cell-walls are less conspicuous. 
Since these differences are purely relative they cannot always be 
relied upon, but fortunately they are supported by more constant 
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differential characters derived from the floral leaves and perianths. 
In L. Sagracana the bracts have widely spreading lobes, subrotund 
in outline and rounded at the apex, the bracteole is broader than 
long and plane or nearly so along the margin, the perianth is 
almost hidden by the bracts, except for the projecting laciniae, 
while the latter are densely crowded and usually broaden out from 
a narrow base. In Z. Muelleriana the bracts have obliquely spread- 
ing lobes, ovate in outline and often distinctly narrowed toward 
the apex, the bracteole is orbicular and narrowly reflexed near the 
base, the perianth is more exserted, and the laciniae, which are 
much less numerous, usually taper from a broad base. In all 
probability the specimens from Brazil and Trinidad, which have 
been referred to Lejeunea Sagraeana y of the Synopsis, repre- 
sent a form of 1. Muelleriana, a fact to which Gottsche has already 
called attention.* 

Another close relative of Z. Muelleriana is Lejeunea (Lopho- 
leyeunea) Mariei Besch. & Spruce,+ a species known at present from 
the island of Guadeloupe only, where it was collected in 1877 by 
Ed. Marie. Through the kindness of Mr. Slater, the writer has 
been able to examine the type specimen of this species from the 
Spruce herbarium. It is about as large as LZ. MJuelleriana, but its 
leaves are more strongly falcate and apparently always rounded at 
the apex. The lobule is rarely rudimentary and shows a some- 
what larger water-sac, which extends outward from the axis rather 
than forward, very much as in Leyeunea subfusca. Theadnate portion, 
howeyer, is only one or two cells across. Several of these dif- 
ferences are noted by Spruce, but one of the characters of Z. 
Mariet which he especially emphasizes, the dioicous inflorescence, 
seems to be inconstant, some of the plants included in the original 
material being clearly autoicous. The perianths of the two species 
are very similar, but the bracts of Z. Mariei are distinguished by 
being entire or only slightly denticulate, the lobule is commonly 
more distinct, and the bracteole is plane. 


Lopholejeunea Howei sp. nov. 


Dull olive-green, growing in depressed mats: stems prostrate, 
0.13 mm. in diameter, irregularly pinnate, the branches obliquely 


* Mex. Leverm. 183. 1863. 
t Bull. Soc. Bot. de France 36: clxxix. 1889. 
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to widely spreading, simple or sparingly subdivided, usually with 
smaller leaves than the stem but not microphyllous : leaves imbri- 
cated, the lobe convex, often revolute at the apex, widely spread- 
ing, falcate, oblong-ovate, 0.75 mm. long, 0.5 mm. wide, antical 
margin arching partially or wholly across the axis, strongly out- 
wardly curved from the base to the apex, postical margin straight 
or slightly curved, forming an angle of 90° or more with the keel, 
apex broad, rounded to very obtuse, margin entire or nearly so; 
lobule ovate in outline, 0.35 mm. long, 0.2 mm. wide, the inflated 
portion occupying the basal half and forming a subhemispherical 
swelling occasionally extending beyond the free margin, apical 
tooth rounded and often obsolete, rarely apparent without dissec- 
tion, sinus broad and shallow, adnate portion one cell across ; 
cells of lobe plane to somewhat convex, averaging 16m at the 
margin, 28 # in the middle and 35 » at the base, trigones distinct 
but not conspicuous, triradiate with acute, sometimes constricted, 
rays, intermediate thickenings occasional, oval: underleaves con- 
tiguous to slightly imbricated, plane or somewhat revolute at the 
apex, reniform, 0.5 mm. long, 0.75 mm. wide, straight or very 
slightly decurrent at the base, apex broad, rounded or truncate, 
margin entire: inflorescence autoicous: 9 branch more or less 
elongated, usually with several pairs of leaves; bracts obliquely 
spreading, unequally bifid and commonly complicate, the lobe 
ovate-oblong, 1.4 mm. long, 0.7 mm. wide, not falcate, often re- 
flexed at the abruptly acute or apiculate apex, margin sharply and 
irregularly dentate especially in the upper part, the teeth averag- 
ing six on the antical margin and four on the postical, mostly one 
to four cells long and one or two cells wide at the base, lobule 
obcuneate from a narrow base, 0.6 mm. long, 0.2 mm. wide, acute 
or apiculate at the apex, margin entire; bracteole free, ovate, 1.35 
mm. long, 0.85 mm. wide, bifid about one tenth with acute, tri- 
angular and often reflexed divisions separated by an acute to ob- 
tuse sinus, margin irregularly dentate as in the bracts, usually with 
from four to eight teeth on each side and from one to three in the 
sinus ; subfloral underleaf undivided, commonly dentate along its 
broad apex ; perianth about half-exserted, obovate in outline, 1.4 
mm. long, 1 mm. wide, beak short, antical face plane or slightly 
depressed, wings of keels much interrupted, sparingly and irregu- 
larly dentate, the teeth rarely more than two or three cells long 
and one or two cells wide at the base, wings of postical keels 
shorter and more rudimentary than the others: ¢ spike occupy- 
ing a short branch; bracts in about six pairs, strongly inflated, 
subequally bifid, complicate with a strongly arched keel, the 
divisions rounded to subacute at the apex, bracteoles similar to 
the underleaves but smaller: mature sporophyte not seen (PLATE 
4, FIGURES 9-20), 














32 Evans: HeEpaTiIcAE OF PuERTO RICO 


On trees. Between Cayey and Caguas, Howe (74173 . p.). 
growing. mixed with Z. Sagraeana and Euosmolejeunea trifaria. 
These specimens may be considered the type. A single plant of 
the species without perianths but with male and female flowers 
occurs mixed with the type specimen of Lejeunea Mariei from the 
island of Guadeloupe. It has also been collected by the writer 
in Jamaica and may therefore be expected from other localities in 
the West Indies. 

This interesting species is named in honor of Dr. Marshall A. 
Howe, of the New York Botanical Garden, who first collected 
specimens with perianths (March, 1906). It differs from all other 
known species of Lopholejeunea in the possession of a bifid bracteole, 
but in other respects is a typical member of the genus. Among 
American species it is further aberrant because it bears teeth along 
the margin of the bracteole, but this second peculiarity has been 
described for at least three paleotropic species ; namely, L. euopha, 
of the Pacific Islands, Z. dentistipula Schiffn., of Amboina, and Z. 
Jimbriata (Gottsche) Schiffn., of Madagascar, Australia and New 
Guinea. In these three species, however, the bracteole is broad 
and rounded at the apex. 

L. Howei is about as robust as Z. Sagraeana but differs not 
only from this species but also from ZL. Muelleriana in its color, 
which is olive-green rather than brown or black. It is also desti- 
tute of glossiness. In the characters derived from leaves, under- 
leaves and cell-structure it agrees closely with 1. Muelleriana, the 
lobes of the subfloral leaves showing an even stronger tendency to 
be sharp-pointed. More striking differences are to be found in the 
bracts and perianths, the lobules of the bracts being larger and 
more conspicuous and the wings of the perianth bearing fewer and 
smaller teeth. In old perianths these teeth show a tendency to 
break off, so that the keels appear either entire or irregularly den- 
ticulate. The differential characters derived from the bracteoles, 
which are perhaps the most important of all, have already been 
emphasized. 

YALE UNIVERSITY. 

Explanation of plates 1-4 


As in the previous papers of this series the figures were drawn by the writer and 
prepared for publication by Miss Hyatt. 
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PLATE I 


Stictolejeunea squamata (Willd.) Schifin. 1. Part of female plant with two peri- 
anths, postical view, 25. 2. Part of branching stem with most of the underleaves 
removed to show the lobules and the bases of the branches, postical view, & 25. 3. 
Male inflorescence, postical view, 25. 4. Two lobules, postical view, X45. 5. 
Base of leaf, antical view, * 45. 6. Base of leaf subtending a branch, antical view, 
< 45. 7. Base of underleaf, < 45. 8. Cells from middle of lobe surrounding an ocel- 
lus, & 265. 9. Apex of a lobe with a hyaline border, x 200. 10. Apex of a lobe 
without a hyaline border, 200. 11. Antical base of lobe showing large papilla, 
200. 12, 13. Apices of lobules, showing hyaline papillae displaced from the margin, 
200. 14-16. Bracts and bracteole from a single involucre, & 25. The figures were 
all drawn from specimens collected by the writer, figs. 1, 3, 14-16 from Jamaican 
specimens (3745), the others from Puerto Rico specimens (792, 795). 

Neurolejeunea Breutelii (Gottsche) Evans. 17. Female branch with perianth, the 
innovations dissected away, postical view, X 35. 18. Part of stem, postical view, 
35. 19. Part of stem, antical view, 35. 20. Cells from middle of lobe, 265. 
21-23. Bracts and bracteole from a single involucre, 35. The specimens were all 
drawn from specimens collected by Duss in Guadeloupe (7022). 


PLATE 2 


Neurolejeunea catenulata (Nees) Schiffn. 1. Female branch with perianth, pos- 
tical view, 35. 2. Another female branch with perianth, the innovations dissected 
away, postical view, < 35. 3. Part of plant with a short female branch, postical view, 
25. 4. Leaf, antical view, & 35. 5. Cells from base of lobe with row of ocelli, 
>< 265. 6. Apex of lobe, showing hyaline cells, 200. 7. Apex of lobule, showing 
hyaline papilla, & 200. 8. Apex of another lobule, 200. 9-11. Bracts and bracteole 
from a single involucre, 35. 12. Perianth, postical view, 35. The figures were 
all drawn from specimens collected by the writer, fig. 12 from a Jamaican specimen 
(323), the others from Puerto Rico specimens (747, 744). 

Ceratolejeunea portoricensis (Hampe & Gottsche) Evans. 13. Female branch 
with perianth and innovation, postical view, X 35. 14. Part of stem, antical view, 
< 35. 15. Cells from middle of lobe, those at right of figure drawn from a lower level 
to show the thin places in the vertical walls, 265. 16. Apex of lobe with hyaline 
cells, X 200. 17. Antical margin of lobe, & 200. 18. Apex of lobule, 200. 19. 
Stem-underleaf, & 35. 20-22. Bracts and bracteole from a single involucre, < 35. 
The figures were all drawn from the type specimen. 


PLATE 3 


Omphalanthus filiformis (Swartz) Nees. 1. Part of female plant with perianth 
and innovation, the underleaves dissected away, postical view, 25. 2. Part of stem, 
postical view, 25. 3. Part of stem, antical view, 25. 4. Cells from middle of 
lobe, & 265. 5. Cells from antical marginof lobe, x 200. 6. Apex of lobule, 200. 
7-9. Bracts and bracteole from a single involucre, 35. The figures were all drawn 
from Puerto Rico specimens collected by the writer ( 56). 

Lopholejeunea Sagraeana (Mont.) Schiffn, 10. Part of a female plant with 
perianth, postical view, < 25. 41. Female branch with perianth, postical view, the 
underleaves and bracteole dissected away, X 25. 12. Part of stem, antical view, X 25. 
13. Cells from middle of lobe, X 265. 14. Cells from base of lobe in cross-section, 
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< 265. 15. Cells from antical margin of lobe, 200. 16. Apex of lobule, X 200. 
17-19. Bracts and bracteole from a single involucre, 25. 20. Transverse section 
through middle of perianth, 25. The figures were all drawn from Cuban specimens 
collected by Underwood & Earle (7745). 


PLATE 4 


Lopholejeunea Muelleriana (Gottsche) Schiffn. 1. Female branch with perianth, 
postical view, 25. 2. Female branch with perianth, antical view, « 25. 3. Cells 
from middle of lobe, 265. 4. Apex of lobule, & 200. 5-7. Bracts and bracteole 
from a single involucre, 25. 8. Transverse section through middle of perianth, 
25. The figures were all drawn from Puerto Rico specimens collected by the writer 
(124). 

Lopholejeunea Howei Evans, 9. Part of plant with perianth, postical view, 25. 
10. Part of stem, the underleaves dissected away to show the lobules, postical view, 
25. 11. Part of stem, antical view, « 25. 12. Cells from middle of lobe, 265. 
13. Apex of lobule, & 25. 14-16. Bracts and bracteole from a single involucre, 
25. 17, 18. Subfloral leaves, < 25. 19. Subfloral underleaf, 25. 20. Trans- 
verse section through middle of perianth, 25. The figures were all drawn from the 
type specimen. 








Studies on the Rockv Mountain flora— XVII 


Per AXEL RYDBERG 
Pedicularis siifolia 

Perennial with a rootstock; stem glabrous, 3-6 dm. high, 
leafy ; leaves pinnately divided to the midrib, glabrous, 5-15 cm. 
long ; divisions lanceolate, narrowed at the base, 1-4 cm. long, 
more or less doubly serrate-dentate ; spike short, 3-8 cm. long ; 
bracts linear, oblong, or lanceolate, entire or slightly toothed ; 
calyx glabrous or with a few scattered hairs, 8-g mm. long, its 
lobes lanceolate ; corolla yellowish, nearly 2 cm. long; galea 
about 8 mm. long, curved, upper portion helmet-shaped with a 
short conical beak ; lip 4 mm. long, rather deeply 3-cleft with 
rounded lobes. 

This species is somewhat intermediate between P. Candji and 
P. bracteosa. \n habit it resembles closely the latter, but the 
corolla is that of the former, having an evident although short 
beak. It grows in the mountains of western Montana and Idaho 
at an altitude of 600-1200 m. 

Montana: Grant Creek, June 7, 1897, WZ. /. Elrod and assist- 
ants 97. 

Adenostegia ciliosa 


Annual; stem more or less branched, puberulent, purplish, 
1.5-2 dm. high; leaves 2-3 cm. long, finely puberulent, 3—5- 
cleft into filiform divisions; flowers in small headlike clusters ; 
bracts similar to the leaves but with broader bases and more or 
or less hirsute-ciliate with white flat hairs; calyx nearly 1.5 cm. 
long, more or less ciliate; its divisions about 5-ribbed; corolla 
about 15 mm. long; galea 5-6 mm. long, hooded at the apex ; 
lip nearly as long, pubescent without; stamens 4, anthers 2- 
celled, sparingly short-bearded. 

This species is probably most closely related to A. ramosa 
Nutt., but is easily distinguished by the ciliate bracts and calyces. 
It grows on dry mesas at an altitude of about 2000 m. 


Wyominc : Spread Creek, 1897, Frank Tweedy 545. 


Castilleja arcuata 


Perennial, more or less tufted at the base ; stems erect, strict, 
usually simple, 2-4 dm. high, shining, yellow or tinged with 
35 
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purple, glabrous or short-villous in the inflorescence ; leaves nar- 
rowly linear, 2-6 cm. long, 1-3 mm. wide, glabrous or the lower 
sparingly white-villous ; bracts brownish, 1-2 cm. long, 3-cleft 
with lanceolate lobes, white-villous with short hairs ; calyx 12-15 
mm. long, deeply cleft below, less deeply so above, its lobes lance- 
olate, about 1 mm. long; corolla 2.5-3 cm. long, at last strongly 
curved, greenish with yellow margins; galea 12-15 mm. long; 
lip about 3 mm. long, with linear-lanceolate lobes. 


This species is related to C. cognata and C. /inariaefolia. 
From the former it differs in the color of the bracts, different 
pubescence and the more arching corolla, from the latter in the 
color of the bracts, the lower habit and the smaller corolla. It 
grows in meadow land with alkaline soil. 

Uran: South end of Fish Lake, August 10, 1905, Ryad- 
berg & Carlton 7508. 

Castilleja magna 

Perennial; stem a meter or so high, glabrous and shining, 
angled; leaves lanceolate, 4-6 cm. long, glabrous, 5-ribbed and 
reticulate, more or less acuminate ; inflorescence short and dense ; 
bracts ovate, entire, tipped with crimson, as well as the axis of the 
inflorescence viscid-ciliate ; calyx about 2.5 cm. long, cleft half- 
way down both above and below, its lobes lanceolate, acuminate, 
4-5 mm. long; corolla 4-5 cm. long, greenish, tinged with 
crimson and with crimson margins ; galea fully 2 cm. long; lip 
about 3 mm. long, its lobes lanceolate. 

This species somewhat resembles C. rhexifolia, but is a taller 
plant, with smaller bracts and much larger corolla. The latter is 
of about the size of that of C. Suksdorfit, which however is a much 
smaller and more pubescent plant and has narrow leaves. 

British CotumsiA: Trail above Carbonate, 1904, Charles H. 


Shaw 205. 
Castilleja Leonardi 


Perennial, with a short woody caudex ; stems several, 2-3 dm. 
long, more or less viscid-villous ; leaves ovate-lanceolate or ob- 
long-lanceolate, 1.5—3 cm. long, densely puberulent, 3-ribbed, 
acute or acuminate ; bracts broadly ovate or obovate, rounded at 
the apex, about equaling the flowers, densely pubescent, entire, 
_tipped with crimson; calyx 1.5 cm. long, densely puberulent, 
equally cleft above and below, its lobes ovate, 1.5-2 mm. long, 
obtuse ; corolla 2 cm. long or less, densely puberulent; galea 
about 1 cm. long; lower lip about 2 mm. long, its lobes lanceo- 
late. 
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This species is related to C. /auta and C. rhexifolia. From 
the former it differs in the broad leaves and dense pubescence, and 
from the latter in the small size of both the plant and the flower, 
the thick leaves and more copious pubescence. 

Uran: Head of American Fork Cafion, 1885, # £. Leonard 
757 in part (type); mountains around the south fork of Big Cot- 
tonwood Creek, 1905, Rydberg & Carlton 6592. 


Castilleja humilis 


Perennial, with a short woody caudex; stems several, about 
2 dm. high, glabrous below, somewhat viscid-pubescent above ; 
leaves oblong to elliptic-lanceolate or the uppermost ovate, 2-3 
cm. long, obtuse or acute, finely puberulent ; bracts entire, obovate, 
tipped with dark crimson, a little shorter than the corollas ; inflor- 
escence short and dense; calyx densely puberulent, 10-12 mm. 
long, equally cleft above and below, its lobes ovate, obtuse, about 
1.5 mm. long; corolla about 15 mm. long, densely puberulent, 
greenish with purple margins; galea 7-8 mm. long; lip 2 mm. 
long, its lobes lanceolate, acuminate. 

In habit this species most resembles C. rhexifolia, but the 
plant is much smaller and the corolla of about half the size. It 
grows in alpine woods. 


WyominG: Medicine Bow Mountains, Albany County, 1900; 
Aven Nelson 7919. 

Castilleja variabilis 

Perennial with a rootstock ; stems usually single, more or less 
pubescent, 4-8 dm. high; leaves linear-lanceolate or lanceolate, 
4-6 cm. long, 3-ribbed, puberulent and more or less short-hirsute, 
rarely glabrous ; bracts lanceolate, deeply 3-cleft, greenish at the 
base, otherwise yellow with scarlet or brick-red tips or sometimes 
almost wholly brick-red ; calyx viscid-villous, about 2.5 cm. long, 
tinged with yellow ; corolla yellowish-green with scarlet or yellow 
margin, about 4 cm. long; galea nearly 2 cm. long; lip dark- 
green, 3 mm. long, with lanceolate lobes. 

This species somewhat resembles C. /anceolata, but has larger 
flowers and differently colored bracts. These are nearly of the 
same color as those of C. /utescens and C. desertorum, but both of 
these species have smaller flowers and 3-cleft upper leaves. C. 
variabilis grows in mountain valleys and on hillsides, at an altitude 
of 2500-3000 m. 

Urau: Big Cottonwood Cajfion, below Silver Lake, 1905, 
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P. A. Rydberg 6773 (type) and 6800 ; divide between Big Cotton- 
wood Cajion and Heber Valley, 1905, Rydberg & Carlton 6646 ; 
Big Cottonwood Cafion, 1905, A. O. Garrett, 1504. 


Castilleja Vreelandii 

Perennial with a rootstock ; stem usually single, 6-8 dm. high, 
glabrous or nearly so, shining; leaves lanceolate, 3—5-ribbed, 
glabrous or nearly so, 4-6 cm. long, somewhat acuminate ; bracts 
lanceolate, usually 3-lobed with acute lobes, tipped with crimson ; 
calyx 2-2.5 cm. long, tinged with crimson, equally cleft, viscid- 
villous below, puberulent above, its lobes lanceolate, acute, 6-8 
mm. long; corolla dark-green with purplish margins ; galea about 
2 cm. long; lower lip 2 mm. long, with lanceolate teeth. 

This species is related to C. /anceolata, but differs in the larger 
flowers and the broader, almost glabrous leaves. It grows in the 
mountains from Montana and Idaho to Wyoming and Utah. As 
the type is regarded the following : 

Montana: Divide between McDonald and Camas Lakes, Igo1, 
F. K. Vreeland rooo. 

Castilleja purpurascens 

Perennial with a short caudex ; stems several, 1-3 dm. high, 
glabrous or slightly puberulent, villous above, usually dark-purple ; 
leaves narrowly linear, finely puberulent, 3-5 cm. long, 2-3 mm. 
wide ; inflorescence short and dense; bracts lanceolate, acute or 
obtuse, the lower usually entire, the upper more or less cleft, 
tipped with crimson ; calyx 15-20 mm. long, more or less villous, 
especially towards the base, equally cleft, its lobes 2-3 mm. long, 
obtuse; corolla 2.5-3 cm. long, green with crimson margins ; 
galea about 1 cm. long; lower lip 3 mm. long, with narrowly 
lanceolate lobes. 


This is probably most closely related to C. 7weedyi and C. 
miniata, but differs in the lower habit, the darker coloration of 
the bracts, the narrow leaves, obtuse calyx-lobes, and usually 
purplish stem. 

British CotumBiA: Flood-plains of Kicking Horse, 1904, H. 
Peterson 11 (type). 

ALBERTA: National Park, Banff, 1897, Mr. & Mrs. C. Van 
Brunt yo; Pipestone Pass, 1904, /. Macoun 6780}. 


Castilleja viscida 


Cespitose perennial with a short woody caudex; stems 1-3 
dm. high, viscid- or glandular-puberulent and with scattered crisp 
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white hairs ; leaves 1.5—3 cm. long, 3—5-cleft at the middle, densely 
glandular-puberulent, the body lanceolate, 3-ribbed, the lobes 
narrowly lanceolate and directed forward; bract similar to the 
leaves, tipped with crimson or scarlet ; calyx equally deeply cleft 
above and below, 18-20 mm. long, its lobes lanceolate, 5 mm. 
long, acuminate or acute; corolla about 2.5 cm. long, dark-green, 
with crimson margin ; galea about 1 cm. long; lip 3 mm. long, its 
lobes lanceolate. 

This species is related to C. hispida, C. Bradburyi and C. 
rupicola, From the first two it differs in the lower habit and 
viscid or glandular pubescence, and from the last one in the shorter 
galea. It grows in the mountains among rocks at an altitude of 
2700-3300 m. 

Uran: Mountains near the headwaters of Big Cottonwood 
Creek, 1905, Rydberg & Carlton 6593 (type), 6565, 6540, 6554, 
6635 and 6546 ; Mount Nebo, xo. 7703, 7750 and 7755. 


Castilleja ampliflora 

Perennial, cespitose and somewhat woody at the base ; stems 
3-4 dm. high, usually branched, ascending, puberulent and some- 
what villous; most of the leaves entire, lanceolate, 2-3 cm. long 
with a short and rather dense pubescence; the upper 3—5-lobed, 
the middle lobe being broad and the lateral ones small; bracts 
3-lobed with a broad rounded middle lobe, crimson, I-1.5 cm. 
long; calyx 1.5-2 cm. long, villous, equally cleft above and 
below, its lobes 3-4 mm. long; corolla nearly 3 cm. long, more 
turgid than usual ; galea fully 1.5 cm. long; lip 3 mm. long, with 
lanceolate lobes. 

This is perhaps most closely related to C. Bradburyi, but the 
stems are more branched, the corolla more turgid, the leaves more 
inclined to be entire, and the galea fully as long as the corolla-tube. 
It grows at an altitude of 1150-1350 m. 

Montana: Divide between McDonald and Camas Lakes, July 
29, 1901, & K. Vreeland 995. 


Castilleja gracillima 
Perennial with a rootstock ; stems usually solitary, slender, 
purplish, 2-4 dm. high, sparingly villous ; leaves linear-lanceolate, 
2-4 cm. long, 3-ribbed, sparingly short-villous; bracts ovate, 
entire, toothed or 3-cleft, rose or brownish, puberulent, villous- 
ciliate ; calyx about 15 mm. long, equally cleft above and below, 
its lobes lance-oblong, obtusish, 3 mm. long; corolla purplish 
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slightly longer than the calyx; galea 8 mm. long; lip about 3 
mm. long, its lobes ovate. 


This species is closely related to C. pallida, but differs in the 
leaves, which are shorter, neither long-attenuate nor falcate, and 
in the different color of the bracts and corolla. 

In mountain meadows especially on the geyser formations at 
an altitude of 2000-2700 m. 

Wyominc: Lower Geyser Basin, Yellowstone Park, 1897, 
Rydberg & Bessey 4964 (type); Lone Star Geyser Basin, xo. 4967 ; 
Upper Hoback Basin, 1g00, C. C. Curtis. 

Montana: Mountains near Indian Creek, 1897, Rydberg & 
Bessey 4967. 

ALBERTA: Vicinity of Banff, 1899, W. C. McCalla 2187. 


Castilleja parvula 


Cespitose perennial with a short caudex; stems many, 5-15 
cm. high, puberulent ; leaves lanceolate, 1-2 cm. long, puberulent ; 
bracts ovate, dark brownish-crimson, finely puberulent, entire or 
with short lobes ; calyx 12-14 mm. long, puberulent, equally 
cleft above and below, its lobes oblong, obtuse, 2-3 mm. long ; 
corolla 17-18 mm. long, greenish with purplish margins ; galea 
about 7 mm. long; lip 2.5-3 mm. long, its lobes lanceolate. 

This species is closely related to C. occidentalis, but differs in 
the bracts, which are darker, of a deep crimson shade and not at 
all villous, and also in the corolla, which is decidedly greenish and 
with a shorter lip. It grows among rocks on high mountains, at 
an altitude of nearly 3000 m. 

Uran: Mountains north of Bullion Creek, near Marysvale, 
1908, Rydberg & Carlton 7158 (type) and 7090. 


Castilleja pulchella 


Perennial with a cespitose caudex ; stems 5-15 cm. high, as- 
cending, more or less villous especially above ; leaves I-4 cm. 
long ; the lower entire and linear-lanceolate, the upper broader 
and 3-cleft, puberulent and slightly villous; lobes linear-lanceo- 
late, attenuate; bracts elliptic, usually 3-cleft, the middle lobe 
broad and rounded, tinged with brownish, villous; calyx yel- 
lowish, tipped with brownish, about 18 mm. long ; lobes very short 
and rounded; corolla slightly exserted ; galea 7 mm. long ; lip 5 
mm. long, its lobes lanceolate, obtuse. 


This species is intermediate between C. /utea and C. occidentalis. 
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It has the habit, pubescence and coloration of the latter but the 
leaves, bracts and calyx-lobes of the former; the form of the 
corolla is intermediate between those of the two. C. pudlchella 
grows on high mountains at an altitude of 2500-3300 m. 

Montana: Mountains near Indian Creek, 1897, Rydberg & 
Bessey 4967 (type); Electric Peak, no. 4968. 

Wyominc : Big Horn Mountains, 1899, 7weedy 2345 ; Dome 
Lake, 1896, Aven Nelson 2435; Teton Forest Reserve, 1897, 
Tweedy 247. 

Castilleja Pecten 

Perennial ; stem stout, 4-5 dm. high, puberulent throughout ; 
lower leaves linear, entire, 5-6 cm. long, puberulent ; the upper 
3-5-cleft with linear divisions ; bracts rhombic-obovate or broadly 
cuneate in outline, almost pectinately cleft into linear divisions, 
puberulent, upper portion yellowish or the tips brownish ; calyx 
about 2 cm. long, puberulent, equally cleft above and below ; 
lobes lanceolate, about 3 mm. long ; corolla a little over 2 cm. 
long ; galea 8—g mm. long ; lip about 4 mm. long, its lobes oblong. 

In general habit and coloration it resembles somewhat C. 
desertorum and C. lutescens, but the lower lip is nearly half as 
long as the galea and of different shape, and the bracts are pecu- 
liar. The structure of the corolla places this species nearest to 
C. fasciculata, but it is a much larger plant. 

IpanHo: Beaver Cajfion, 1895, C. LZ. Shear 30417 (type) and 
3038. 

Lupinus marianus 

Stem 5-10 dm. high, striate, hirsute-villous with rather short 
hairs, slender, leafy ; stipules setaceous ; petioles 4-8 cm. long, or 
those of the basal leaves even 2 dm. long, hirsute-villous ; leaflets 
6-8, narrowly oblanceolate, 3-7 cm. long, acute, glabrous above, 
appressed, short-hairy beneath ; inflorescence lax, 1-1.5 dm. long; 
pedicels 4~5 mm. long ; calyx villous, gibbous but not spurred at 
the base on the upper side ; lips lanceolate, the upper 7 mm., the 
lower 8 mm. long; bracts linear-subulate, longer than the calyx, 
deciduous; banner 8-10 mm. long, light-blue or white with a 
darker spot ; wings light-blue or white, 10-12 mm. long ; legume 
3-4 cm. long, 8—g mm. wide, densely pubescent. 

In habit resembling ZL. pseudoparvifiorus and L. laxiflorus, but 
differing in the spreading pubescence of the stem. This char- 
acter would associate it with Z. amplus and L. ornatus glabratus S. 
Wats. From the former it differs in the lax spike, slender stem, 
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and the paler and smaller corolla ; from the latter in the long linear- 
subulate bracts and narrow leaflets. 

Uran: Along Bullion Creek, above Marysvale, July 21, 1905, 
Rydberg & Carlton 7024 (type) and 7025. 


Lupinus stenophyllus (Nutt.) 
Lupinus foliosus stenophyllus Nutt.; T. & G. Fl. N. Am. 1: 377 

(synonym). 1840. 

Stem slender, probably 1 m. high, finely silky-strigose ; stipules 
small, subulate ; petioles of the stem-leaves about 3 cm. long, 
strigose ; leaflets about 5, narrowly linear-oblanceolate, about 3 cm. 
long, 4 mm. wide, usually conduplicate, acute, green, glabrous 
above, sparingly silky-strigose beneath; raceme about 1 dm. long, 
lax, more or less one-sided; bracts lanceolate, shorter than the 
calyx, deciduous; calyx densely silky-strigose, more or less 
spurred at the base; upper lip ovate, 4 mm. long, the lower 
lanceolate, 6 mm. long; corolla light-blue, 7-8 mm. long ; banner 
slightly shorter than the broad wings ; fruit unknown. 

This species has been included in ZL. /axiflorus and L. tenellus. 
It resembles the latter in habit but differs in the spurred calyx and 
green leaves. From the former it differs in the narrower leaves, 
glabrous above, and the smaller flowers. The type was collected 
on the “‘ Oregon Plains”’ by Nuttall. 


Lupinus laxispicatus 

Perennial; stems 3-4 dm. high, slender, striate, sparingly 
strigose ; stipules small, lanceolate; petioles strigose, 5-15 cm. 
long; leaflets 7-10, narrowly oblanceolate, acute, green, glabrous 
above, strigose beneath, 4—5 cm. long, about 6 mm. wide ; inflor- 
escence lax, rather few-flowered ; bracts lanceolate, shorter than 
the calyx, deciduous; calyx grayish silky-strigose, gibbous ; lips 
lanceolate, the upper 6 mm., the lower 7 mm. long; corolla blue, 
about 10 mm. long; banner only slightly shorter than the wings. 

This species is nearest related to LZ. Scheuberae, which however 
has broader leaves, larger flowers and the upper lip of the calyx 
is ovate and much shorter than the lower. JL. /axispicatus grows 
on high mountains. 

IpaHo: Kootenai County, July, 1887, 7. H. Sandberg. 


Lupinus Macounii 


Perennial with a short caudex ; stems several, 3-6 dm. high, 
silky-strigose, somewhat branched; stipules lance-subulate ; petioles 
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2-5 cm. long, strigose; leaflets about nine, linear-oblanceolate, 
2-3 cm. long, usually conduplicate, silky-strigose on both sides ; 
racemes dense, 5-10 cm. long; bracts narrowly lanceolate, not 
exceeding the buds, deciduous ; calyx gibbous at the base, short- 
silky with spreading hairs ; lower lip lanceolate, 6-7 mm. long, the 
upper hardly 4 mm. long, ovate; corolla 8—g mm. long, dark- 
blue, the banner with a lighter spot, somewhat shorter than the 
wings ; legume densely silky, villous, about 2 cm. long, 6 mm. 
broad, 3—4-seeded. 

The type was labeled Z. argenteus argophyllus. Its relation- 
ship is closer however to the true ZL. argenteus, differing in the 
smaller, darker flowers, the spreading pubescence on the calyx 
and pedicels and above all in the shorter upper lip of the calyx. 
It grows at an altitude of 1000-2500 m. 

SASKATCHEWAN : Cypress Hills, 1894, /oin Macoun 4070 (type 
in herb. Columbia Univ.). 

Montana: Spanish Peaks, 1896, Flodman 629 (in part). 

Wyominc : Big Horn Mountains, 1899, 7weedy 2363 ; Leckie, 
1901, Merrill & Wilcox 759. 


Lupinus subulatus 


Perennial with a short caudex; stem 4-5 dm. high, densely 
silky-strigose, striate, leafy; stipules subulate ; petioles silky- 
strigose, 3-6 cm. long; leaflets 7-10, narrowly oblanceolate or 
linear-oblanceolate, densely appressed, silky on both sides, 2-4 
cm. long, cuspidate or mucronate ; raceme dense, I-1.5 dm. long ; 
bracts subulate-setaceous, much exceeding the buds; calyx ap- 
pressed silky-canescent, scarcely gibbous ; lower lip 8 mm. long, 
narrowly lanceolate, the upper ovate-lanceolate, 6 mm. long ; 
corolla dark-blue with keel and a spot on the banner light-colored, 
about I cm. long; petals subequal, banner rather densely pubes- 
cent without. 

This is related to L. holosericeus, L. canescens, and L. oreophilus, 
but easily distinguished by the long subulate-setaceous bracts. 

Montana: Columbia Falls, June 3, 1897, R. S. Williams (type). 

WasHINGTON : Spokane, 1898, Piper 2823; also 1892, Hen- 
derson. 

Lupinus flavicaulis 


Perennial with a short caudex; stems several, with erect 
branches, densely pubescent with short yellowish spreading hairs, 
almost velutinous, 3-5 cm. high; stipules subulate ; petioles 2-4 
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cm. long, velutinous ; leaflets 7—10, narrowly oblanceolate, usu- 
ally conduplicate, densely silky on both sides, acute, 2-4 cm. 
long; racemes dense, 5-10 cm. long; bracts subulate, shorter 
than the buds; calyx gibbous, villous; lower lip lanceolate, 7 
mm. long; upper lip ovate, 5-6 mm. long ; corolla about 10 mm. 
long, light-purple or pink ; banner with a darker spot, pubescent 
without; legume 2-2.5 cm. long, 7 mm. wide, densely silky- 
villous, 3-4-seeded. 

In general habit, size, form, and color of the corolla and leaf- 
lets, this resembles ZL. decumbens very closely, but differs in the 
dense, short, spreading pubescence of the stem and the denser, 
longer, looser pubescence of the leaves. These characters place 
it in the same group as L. Bakeri and L. dichrous, which it other- 
wise little resembles. It grows on dry plains and hills. 

Wyominc : Snake River, 1894, Aven Nelson rog8 (type in herb. 
Columbia Univ.); Evanston, 1882, V. Z. Britton. 
Uran: Divide, 1898, /sabel Mulford 268. 


Lupinus macrostachys 

Perennial with a short caudex ; stem 5—10 dm. high, puberu- 
lent and with long silky spreading or reflexed hairs; stipules 
setaceous ; petioles short-pubescent with spreading hairs, 2-10 
cm. long; leaflets 7—8, linear-oblanceolate, acuminate, 3-6 cm. 
long, appressed-silky on both sides, grayish-green ; raceme dense, 
2-3 dm. long; bracts lanceolate, acuminate. merely equaling the 
buds; calyx velutinous, gibbous; lower lip broadly lanceolate, 
obtuse, about 8 mm. long; upper lip ovate, almost as long ; 
corolla 10-12 mm. long, dirty-white, tinged with blue; banner 
with a darker spot; legumes fully 2 cm. long, densely silky- 
villous, 4—5-seeded. 

This species is related to L. /eucophyllus, from which it differs 
in the less dense and strictly appressed silky pubescence (scarcely 
canescent) and the color of the flowers. In L. deucophyllus they 
are rather light-blue or pink with darker striations (rarely white), 
the banner with a lighter spot. It grows at an altitude of about 
1000 m. 

Montana : Jocko Creek, 1901, D. 7. MacDougal 253 (type 
in herb. N. Y. Bot. Gard.). 


Lupinus roseolus 


Perennial with a cespitose caudex; stems ascending or de- 
cumbent, about 1 dm. high, sparingly strigose, 3—5-leaved, slender; 
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stipules setaceous; petioles 1-3 cm. long, slender, usually red- 
tinged ; leaflets about 7, narrowly linear-oblanceolate, acute, 1-2 
cm. long, sparingly silky, short-strigose ; raceme 2—4 cm. long ; 
bracts subulate, shorter than the buds; calyx gibbous, silky with 
short spreading hairs ; lips broadly lanceolate, subequal, 5-6 mm. 
long ; corolla nearly white, tinged with rose, about 8 mm. long ; 
pod densely silky, perhaps 1.5 cm. long when fully developed. 

This resembles ZL. argenteus in the form and color of the flow- 
ers. It has also the peculiar hue and pubescence of that species, 
but it is a much smaller plant and of a different habit. The latter 
will place it near Z. Lyal/i. It is an alpine plant growing at an 
altitude of 3000 m. 

Wyominc : Continental Divide, Buffalo Fork, August 1897, F. 
Tweedy 270. 

Lupinus scaposus 


Annual, with sessile clasping cotyledons ; stem branched at the 
base, I-1.5 cm. high, sparingly ciliate ; stipules lanceolate, acumi- 
nate; petioles 3-5 cm. long, ciliate, slender; leaflets about 7, 
spatulate, 1 cm. long, sparingly silky-hirsute on both sides or 
glabrous above ; peduncles longer than the leaves, ciliate ; raceme 
short, 1-4 cm. long; bracts lanceolate, short; calyx ciliate, the 
lower lip broadly lanceolate, entire, 5 mm. long, the upper 2-cleft, 
ovate ; corolla purplish, 6 mm. lorg, paler at the base; banner 
shorter than the wings; legume ciliate, 1 cm. long, 6 mm. wide, 
2-seeded. 


In habit mostly resembling Z. drevicaulis but more evidently 
caulescent, with longer peduncles. The most distinctive char- 
acters, however, are the different calyx and its entire lower lip. 
This associates it with Z. pustllus, from which it differs in the long 
peduncles and smaller flowers. 

Cotorapo: Glenwood Springs, 1899, Geo. E. Osterhout. 


Lupinus rubens 


Annual, with sessile, clasping cotyledons ; stem ciliate, tinged 
with red, branched near the base, about 1 dm. high; petioles 
densely ciliate, 2-4 cm. long ; leaflets 6-7, spatulate, I-1.5 cm. 
long, ciliate on both sides or glabrous above, acute ; raceme lax, 
5-10 cm. long, overtopping the leaves ; bracts minute, subulate ; 
calyx ciliate, the lower lip lanceolate, 5 mm. long, the upper barely 
3 mm. long ; corolla 7 mm. long ; banner dark-purple with a yellow 
spot ; wings and keel lighter, tinged with lilac. 
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This species is related to Z. pusil/us, but differs in the more 
elongated racemes, which much exceed the leaves, the smaller 
flowers of a different color and-the short upper lip of the calyx. 

Urau : Southern Utah, 1874, Parry 47 (type in herb. Colum- 
bia Univ.) ; St. George, 1877, Palmer 86. 


Trifolium confusum 


Perennial with a rootstock; stems erect, simple, 2-3 dm. 
high, glabrous below, sparingly strigose above ; stipules ovate, 
acute, about 2 cm. long, glabrous, veiny ; leaflets of the lower 
leaves oval and rounded at the apex, of the upper ones lanceolate, 
and acute, 2-3 cm. long, finely denticulate, glabrous or nearly so ; 
peduncles 5-7 cm. long ; head globose ; flowers reflexed in fruit ; 
calyx-tube 2 mm. long, glabrous except the villous margin ; teeth 
villous, 4-5 mm. long, subulate-setaceous ; corolla rose or pur- 
plish, 13-15 mm. long; ovary 4-ovuled ; legume sparingly hairy, 
stipitate. 

This species belongs to the 7: /ongipes group. It is probably 
most nearly related to 7. Rydbergit and 7: pedunculatum. From 
the former it differs in the nearly glabrous calyx-tube and the 
rose-colored and larger corollas ; from the latter in the larger and 
reflexed flowers. It differs from 7. /ongipes and 7. Rusdyi in its 
different habit and nearly glabrous calyx. 

SouTHERN UtaH: 1874, C. C. Parry 35 (type in herb. Colum- 
bia Univ.). 

Trifolium Aitonii 


Perennial with a rootstock; stem 3-4 dm. high, glabrous 
below, strigose above ; stipules ovate, short-acuminate, about 2 
cm. long, veiny; leaflets ovate, thin, obtuse or rounded and 
mucronate at the apex, finely denticulate, 2-4.5 cm. long, glab- 
rous above, sparingly hairy beneath; peduncles several, 1-2 
dm. long; heads globose ; flowers reflexed in fruit on pedicels 
2—3 mm. long; calyx pubescent throughout ; tube 2 mm. long; 
teeth subulate, about 4 mm. long; corolla about 12 mm. long ; 
legume stipitate, strigose, about 2-seeded. 

This species is related to 7: /atifolium, from which it differs 
mainly in the different habit, larger size, longer peduncles and 
larger ovate instead of oval or obovate leaflets. 

Ipano: Palouse County, 1892, G. B. Aiton 65 (type in herb. 
N. Y. Bot. Gard.). 
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Trifolium uintense 


Trifolium dasyphyllum S. Wats. Bot. King Exp. 60, in part. 1871. 
Not 7: dasyphyllum Torr. 


Cespitose, subacaulescent perennial ; stipules large and scarious ; 
petioles 1-4 cm. long, sparingly strigose ; leaflets oblanceolate, 
broadest above the middle, acute and mucronate, entire, 1-2 cm. 
long, sparingly pubescent or glabrate above; peduncle about 6 
cm. long, sparingly strigose ; head obovate, rather few-flowered ; 
bracts lanceolate, 5-8 mm. long, 3-nerved, slightly if at all 
scarious-margined ; calyx only slightly pubescent ; tube 2.5 mm. 
long; teeth subulate-setaceous, about 7 mm. long; corolla purple, 
about 15 mm. long; ovary pubescent, about 6-ovuled. 

This is a member of the 7. dasyphyllum group, but differs from 
its relatives in the broader, decidedly oblanceolate leaflets and the 
3-nerved bracts. 


Uran: Uintas, 1869, S. Watson 247 (type in herb. Columbia 
Univ.). 

Trifolium inaequale 

Cespitose glabrous perennial, with very short stems ; stipules 
ovate, short-acuminate, about 1 cm. long; petioles 3-10 cm. 
long, glabrous ; leaflets oblanceolate or oblong, acute or obtuse, 
minutely denticulate, rather fleshy, 1.5-3 cm. long; peduncles 
1-2 dm. long; heads sub-globose ; bracts ovate or lanceolate, 
5-7 mm. long, usually shorter than the calyces, usually cleft or 
toothed at the apex; calyx glabrous; tube 3 mm. long; teeth 
unequal, the upper 2-2.5 mm., the lower 3.5-4 mm. long, lance- 
subulate ; corolla purple, about 1.5 cm. long; ovary 4-ovuled; 
legume glabrous, stipitate. 

This is related to 7. Parryi and 7. montanense. From the 
former, it differs in the decidedly unequal calyx-teeth, the nar- 
lower and smaller, ovate instead of obovate, bracts and stipules, 
and the less sharply denticulate leaflets ; from the latter in the 
larger size and the ovate instead of obovate bracts. 

Urtan: Bear River Cafion, 1869, S. Watson 243 (type in herb. 
Columbia Univ.) ; Dyer Mine, Uintah Mountains, 1902, Goodding 


1244. 
Tium variegatum 


Perennial with a taproot and short cespitose caudex ; stems 
numerous, strigose, more or less mottled with purplish-brown ; 
stipules triangular or deltoid, 4 mm. long, distinct; leaves 5-8 
cm. long ; leaflets obovate to nearly orbicular, rounded or retuse 
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at the apex, thick, sparingly strigose, soon glabrate, 5-10 mm. 
long ; peduncles 4-7 cm. long; raceme short, 1-2 cm. long, in 
fruit 3-6 cm. long, 5—15-flowered ; calyx black-hairy ; tube 2-2.5 
mm. long; teeth subulate, 1-2 mm. long; corolla ochroleucous ; 
banner 6-7 mm. long ; wings and keel 5 mm. long ; pod scarcely 
stipitate, about 2 cm. long, 4 mm. broad, obiong, tapering at both 
ends, slightly arcuate, sulcate on the lower suture except at the 
ends, acute on the upper suture, mottled with purplish-brown and 
minutely strigose. 

This is perhaps most nearly related to 7: sparsiflorum (A. 
Gray) Rydb., but is a much larger and coarser plant. The latter 
species has usually smaller leaves, smaller corolla, white and 
tinged with violet, strongly oblique calyx and pods of about half 
the length, more curved and more distinctly stipitate. 

CoLorapo: Platte Cafion, May 19, 1894, State Agricultural 
college, Colorado, distribution wo. 15 (type in herb. N. Y. Bot. 
Garden). 

Hamosa atratiformis 


Perennial ; stem 2—3 dm. high, erect, branched, strigose ; stip- 
ules triangular, strigose, 1-2 mm. long; leaves 3—5 cm. long; 
leaflets 13-19, oblong, strigose below, glabrous above, 4-6 mm. 
long ; peduncles 5-7 cm. long: raceme lax, 2--3 cm. long; calyx 
black-strigose ; tube about 2 mm. long; teeth subulate, 1 mm. 
long; corolla ochroleucous, about 7 mm. long; pod linear, 
straight, minutely strigillose. 

This is closely related to H. atrata (Astragalus atratus S. Wats. 
Bot. King Exp. 69. 1871), but differs inthe short leaves and the 
smaller flowers, which are scarcely more than half as long as in 
that species. 

SouTHERN Utan: 1874, C. C. Parry 47 (type in herb. Co- 
lumbia Univ.). 

Xylophacos aragalloides 


Cespitose perennial ; stems 1 dm. or less long, decumbent at 
the base, densely white-strigose ; stipules scarious, strigose, trian- 
gular, with a subulate acumination, 5-8 mm. long ; leaves 10-15 
cm. long; leaflets 11-19, lanceolate to elliptic, silky-canescent, 
5-12 mm. long, acute; peduncles about 1 dm. long; raceme 
short, 4—10-flowered ; calyx ascending, strigose with black and 
white hairs; tube cylindric, about 8 mm. long; teeth subulate, 
3-4 mm. long ; corolla purplish, about 2 cm. long ; legume lunate, 
about 4 cm. long, tapering at both ends, rather deeply sulcate be- 
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low, transversely reticulate, sparingly strigose ; upper suture prom- 
inent. 


This species is related to X. amphioxys (A. Gray) Rydb., but 
differs in the long subulate instead of triangular calyx-teeth, in the 
banner much exceeding the wings, and in the narrower leaflets. 

Uran: St. George, 1880, M7. £. Jones 1633 (type in herb. 
Columbia Univ.); 1877, Dr. £. Palmer 101. 


Homalobus uniflorus 


Pulvinate-cespitose perennial with a much-branched caudex ; 
stipules ovate, scarious, ciliate ; leaves reduced to oblanceolate or 
linear-spatulate phyllodia, appressed silky-canescent, 1-2 cm. 
long, I-3 mm. wide; peduncles 1-2 cm. long, usually 1-flow- 
ered; calyx silky-canescent; tube campanulate, 2 mm. long; 
teeth subulate, of about the same length; corolla dark bluish- 
purple, 8 mm. long. 


This species is closely related to H. simplicifolius and H. 
brachycarpus Nutt. From the former it differs in the dark bluish- 
purple, not ochroleucous corolla; the elongated peduncles, the 
longer and broader leaves, and the comparatively longer calyx- 
lobes ; from A. drachycarpus it is distinguished by its solitary flow- 
ers and darker corolla. 

WyominG: Evanston, 1897, Aven Nelson 2971 (type in herb. 
N. Y. Bot. Gard.). 


HoMALOBUS CAMPESTRIS Nutt.; T. & G. Fl. N. Am. 1: 351. 1838. 
Astragalus campestris A. Gray, Proc. Am. Acad. 6: 229, in part. 

1866. Not Astragalus campestris L. 1753. 

Astragalus convallarius Greene, Erythea 1: 207. 1893. 

There has been a confusion concerning the identity of. this 
species, evidently because Dr. Gray, when he transferred the 
species to Astragalus, had in mind something entirely different 
from Nuttall’s Homalobus campestris. All the specimens of this 
species (except the type and one more) in the herbaria of the New 
York Botanical Garden and Columbia University have been referred 
to H. junceus. H. campestris is also closely related to that species, 
differing in the black-hairy calyx, the longer calyx-lobes, and the 
pod, which tapers gradually to the base. The black-hairy calyx 
and the shape of the pod it has in common with Homalobus junci- 
Formis (A. Nelson) Rydb., but it has longer calyx-teeth and nar- 
rower and longer leaflets. In both 1. junceus and H. junctformis 
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the calyx-teeth are triangular, about as broad as long. All three 
species have rootstocks, or a deep-set root and the stems branching 
below ground, the corollas are ochroleucous, the keel curved from 
near the base and without any purple. What Dr. Gray and many 
later writers regarded as Astragalus campestris is a combination of 
several species characterized by a cespitose caudex or strongly- 
branched rootstocks, white, pink- or purple-tinged corollas, and 
the keel curved only at the tip and with a dark-purple tip. The 
aggregate consists of Homalobus decurrens Rydb., H. hylophilus 
Rydb., H. tenuifolius Nutt., H. divergens Blankinship (17. camporum 
Rydb.), and other species. 

The range of H. campestris seems to be limited to Wyoming, 
northern Colorado and northeastern Utah. 


Homalobus oblongifolius 
Homolobus hylophilus Rydb. Bull. Agr. Exp. Sta. Colo. 100: 210, 

in part. 1906. 

Perennial with a cespitose caudex ; stems ascending, branched, 
2-3 dm. high, glabrous or nearly so; stipules ovate, scarious, 4-5 
mm. long ; leaves 8—10 cm. long ; leaflets 11-19, usually oblong, 
but varying from elliptic to linear-oblong, 1-2 cm. long, 3-6 mm. 
wide, glabrous above, sparingly strigose beneath, rounded at the 
apex; peduncles 5-10 cm. long; raceme short, 3-5 cm. long, 
5-10-flowered ; bracts lanceolate, scarious, 1 mm. long; calyx 
strigose with black hairs; tube campanulate, 2-2.5 mm. long ; 
teeth subulate, fully 1 mm. long; corolla 1 cm. long, white, tinged 
with purple ; keel with a narrow dark-purple tip; legumes 2-2.5 
cm. long, strigose, 4 mm. wide ; the lower suture strongly curved, 
the upper straight or slightly upturned towards the apex. 

This species was included in H. hylophilus in my Flora of 
Colorado, 7. ¢., as far as the Colorado specimens are concerned. 
It resembles 17. hylophilus, but the leaflets are thicker and the pod 
decidedly strigose and of another shape. In //. hylophilus the 
legume is straight and glabrousfrom the beginning. //. od/ongifolius 
is found as far as known only in the mountains of Colorado, while 
H. hylophilus belongs to Montana, northern Wyoming and Idaho. 

CoLorapo : Cerro Summit, 1901, Baker 409 (type) ; Leadville, 
1884, M. E. Jones ; North Park, near Teller, 1884, C. S. Sheldon 
z08 ; Marshall Pass, 7. £. Jones. 
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